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^ House of REPHicSENTATtVK^ 

J Committee on Science i*ND Technology, 

' Washington, D.C 

The committee met* pursuant to call, at 9:35 am., m room 2318, ^ 
Rayburn House Office Building, Tlon. Don Fu^ua, chairman, pre- 
siding. >^ ^ 

Mr. KutiUA. The committee will be in Vder. ' -""X^ 

We are very pleased today to have Dfl George A. Key^^orth^Bi- 
rector of the Office of Science and TechfliJfogy Policy in the Execu- 
tive Office of the President who will d^L our leadoff witness in a 
series of posture hearings that >\e will Be holding ^n connection 
witl^ the responsibilities of the Science Committee as it relates to 
our role m providing reisearcK and development funds for the Gov- 
ernment. ■* Y 

We face again man> critical jsisueb and tight budget constraints, 
but I am pleased. Dr> Keyworth^ at some of the initiatives that 
have been forthcoming, particularly rrTthe field of science educa- 
tion and io the field of hg^ic research that I think stiJtjfigthen and 
support the philosophy tUat this committee has enunciated over * 
the years, ^ 

I am sure there will be other ai^s that we may have difTerent* 
priorities* but I do appreciate the Cordial worldng relationship v;e 
have had with you and your, office. I ask unanimous con^^ent that^ 
the full text of my prepaml remark^ and the stat^?ment by uiir distin- 
j3:uished colleague. Wr. Lujan, be included in the it^^onl. 

We are pleasetf to welcome you this morning and pleat>ed to r^?- 
cwc your testimony. 

[The opening statements of Messrs. Fuqua and LuJan follow.] 
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m>'mjti sciENCE mo tech^clogv 

U.S. HOUSE CF R^f^ESEf^rAr tVE" 

" A^^ GLAD rO W£LC<>1t TO THE CCMMl'nt£ TO^A^^ Dft. GEORGE' A. KEYW0RTH> 

' th£ "Di(^£CTOR CF ntt^ Office Of Science and TECH{jao<jY_^ P<x iCy the 

■^JHI T?JH0USE. Dr. KEYVXRTH also SE«V£s'a& the SCIENCE ANO TECHKaOGV 
AO^iXiOR TO TH£ PREStOENT. 

This fS OUR toMUTEE'S Ftf^ST H£ARIf;G OF ThE 9B7ii CON'<jSE£S> ANO TT *S 
F^PtCJALLV APPRCPRIATE THAT Cr. KEYWORTH JS OUR LEADOFF HiTftESS. Hi 
OCCUPIES. ^LXT TO THE PRtSlDEWT HIMSELF. THE KEV POSITION I N Th^ 60U- 
fRkvFNT WITH *lESPCNSl&aiTY FOR THE CONTINUED HEALTH AND VIT^ITY OF 
Av^PKAri SCIEMC^* AhO TECHFnlCLOOY. ^ 



Th£ PRUy,T EUCQET PROPOSALS FOR SCIENCE AND TECHNOLOGY f^AtSE FU^DA- 
ti^MAL auESTiON^. A60U: THE DtfiECTtO^ OF Go^'^RNMF.NT POLiCV FOR SCiEWCE 
ttC^nCLO(?y I: APPEAfti T^fAT. FOft ^0^-£)£Ff ^SE P i THE CAREFULhY 
tVajtC B^LAJfCC btTwEEf; SUPPCftT FOR RESEARCH ANO SUP(?i)fiT fOR DEVELOP- 
MENT HAS feEE^i CAiiT aSiC^E tN FAVOR A fCLlCY CF STftCNG SUPPORT FOR 
BA^K, RESEARCH. VJsT^i fURTtiE'K CUTv-^ACKS THt SUPPORT fOR APPLIED RF- 
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1';hjL£ basic j?E££AftCH PROGRA^lS *Jt TKL TJATIONAL SClENC^t FOO^OATtOJi AND 

th£ Energy Department itjOlld, RtctpdE increases Of. respectively. 

.MilLiCN ANO WlLLlON. iMPOkTAM APFt lED Rt^EARCH Pfirt^Gl^AM^lN SUCH 

AGENCIES AS THE £^EWGy DEp-iftT^^ENT, THE £r.^^ I ROf.MEMAL PROTECT J AGEN- 
CY. Af^O* TH£ NATlOfjAL BuREaU OP Sl^^.^DAROS WOuLD EITHER BE ELlMiNATED 
ALTOGETHER ^ SEVEl^ELY t-^T 9ACK. ,THiS WEw APPROACH COIlD PRODUCE A 
DA:JGER8>^ IMBALAfJCE AT , JlME WHEN THE TREND IH MOST ^ THt OTHcft ^P'- 
VANGEO, iri^STRJAL COUriTftiE^ :S TCVJARD ^ MUCH' MOPE £ve\ BALANCE JHE- 
r^EEN OOVEP^v^Nf SUPPORT FCR OtVELUPMENT AfiO SUPPO^?T FOR RESEARCH./ 

CljR PCLltv^F SUPPORT FOR BaSiC RESEARCH 1^ WElL E ST aCI, I SHE^O . 3EGIN- 
NiMG l^lTh THE POST-WORLP UAK 11 PEJ^lCLv ThrE FEDERAL ^JOV£P^'''ENT ASSlMEO 
THt S^AJCf^ RESPONSlbaiTY fCR THE Fi^,^f.ClNG OF ,SCl£NT.PiC rESEAPCH !M 
/^wERlCA. T+^AT (?ESPON^ fBiL ITY WAS A^SLSltO fti PECOGMTlOfJ OF THt FAC? 
THAI SClETiCE etCC^-IE A ^S I F iCAf.T FAC10P MA E fiTA 1 1^1 f NQ A STROUG 

DEFENSE AND A STRONG ECO^CMY, ANU AL=0^in ^^EC:Jr4 1 T i ON^ OF THE FACT 
THAT/AT THE^FONDlhCj l^'el RE^.UlREC. f*0* ^CURCE^ OTnER THAN THE GOVEJ^n- 
MENT cCLlO A^^UmE THAT f?E^ PONS 1 8 EL I TY ■ 

But I^-E At<t At^SO mindful that OUh a'-'MPiEL HA^ REP^AIlSlY HfEN LftGEO 

70 rnr^oPUcE a strong eu^^'itra of iTASJLiTY l^ this 4rea c^ufhost AriD 

TiH^'l'f^ KEVL^r^^TH Hl^^'S^^LJ- .^^ST LA^T ytAP CAUTtOr.LC US AtiuUT TMf DAN- 
GERS TO UUALfTv VJHI^.}^ HL ^''PClILE^ LijP i \b THE YLARS Of F^/^-F i f.r Hf'r.ir,0 
^RC-^TH in' THE ^.tVtMlE^ CaN ThL F'JNL I NCi^ ACQ nC" i tS Af^i) 7hL RfOF.^Ri.M 
INSTITLTiOI^i^ AGi^'jATf.LY ^-lAF^AGE JHE^E LARGE lNf,REASF:>. AHO Cr^^ ThE r.tl^ 
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TH£. 1^ TmS* POST-*^A« vEAPS ^X*^f^lCA": fM:iU'">Tfi;Y hA^ MAjjr f^^'OV iMPDPTAfJT, 
lECHNCLl^lCAL AtJD ThEY aiLL »;0 ^^OUB: CUflUfiUE TQ W SO. BuT 

iL TH/.T>JifeJ£ PtRlCD A ^;UteE:^ EajCRtjAL rOPCt?"^^1^+^A^l£ ' I T NECESSARY 
TKAT THt FeCER^'J. GOVSftf.^PrJT KAY A STSO^Gbft ROLL !N SCME AREAC. FlRST 

Sputnik. AJio the?. T^t h^eroy crisis' cp the EAf<LY 1973"s led us into, 

APPLIED f^ESEARCii AnC 0EV£LOP^^E^T FOk iHt AO'; A,\CEf'tNT c^" SPAC£ TECHfja- 
OGY AND E^EftGV TEs'hNCLCGV. 

S^KxeSSiVE ^R^SluEl^TS, WORKING WiTH TH£ CariGft£SS.>>^ ftECOGrtJ ^EO THAT 
'rtHERE CAPITAL KEi-u I PtMEflTi^ wEft£ LARGE Oft Wi^EK€ MiiRKET AGGR'^GAT i 0^-V^AS 
iWSiJFf fC! lM, Oft -vHtfrL' OT^^EJ^ FA:tO}?C mIaLT THAT ^^:EDfD TECKnClOOlES 
WOILO NCT et CtvtLOP'^O. PR'VATE W.DUSTRY MUST eV SUPPLEMtMtt? W 1 TM 
GOVEK^Mt^T EffCRTS. 

1 

Today v;E are faced with a UEW ExT£f^^AL CWfAlLENGE l^ THt FIELD OF "TtCH- 
NCIOOY We^T^Rr* tOROPE AUO JAfAN ^k^ CHAH,EriG I THE UNITED STATES iN 
A GRa^J\G ^^LMbEft Cr HJGH TECHNCIOGY FifLOS. T^^EY ARf ABLt TO DO'thiS 
Through a CCM8lfJATlON CF FACTORS WHICH tfJCLUOE A STftOliG SCIENCE ED^JCA- 
TiON ^v^T£M, LEbS STrtifiGEfiT ANT^-Tf?UST LA^>. AUD STRONG GOVERt^ME^T 
5L;PP0RT FOR BOTH EiAS;^ SCIENCE A::C t CP APf L J tO RtSfAPCiH Ar;D OEVaOP- 

^'!f^T \^Qv< AS vjell 

T'^h ^^vfT^f^n riATl^ir:AL iMVfjKlAN^.k AT*0 LAC^ CF ol'FfiLlUiT PRIVATE 

^yZi'O^ FU\rjj ..hi^^i f^A.f LED US TO SSJPPORT S'^S t C RESEARCH WOLLO 'APf4aR 




TO Lti^ KJLLt',>'<M 14 L.UUnf*G THOSE ARlAS Or APPi,i£D R£S£AR<:H AtiO 
OEyELOPr^ltfU i^HKH M^OT Rta K't CO^CRfvILM ttlCOURAGEMEfJT AfifD SUPPORT, 
For EXAMPLt' MA^iY HEf'^GtRS 01= THlC CCVMlTTe^ HA^.E PEPSOf^ALUY Vl£^J£D TH£ 
ORAMATiC AOVANCtS ^^AOE SY jArAtJ !^ f^OBOTJCS. ThESE ADVANCES AR£ THE 
REOl^.T A STftOrJG OOVtR^"^EfU- E NOUjTPY -u?jrj£Rs ' ^ PRCGRAj^ Cjf COOP&ftA- 
110^ BEGUF^ YE^RS AGO- A SlMlL^f? COCPtRAHvf EFFORT ^^UST eE MAOE HERE* 

Tf^L AE^EA CF SCiEfKe tCUCATlCfw THE eUOCET CO^TAtfgS SEVERAL wELCCrt^ 
>pUI TIAT tVES. I ApPuAUO THE /^Lri I SIkATi 01^ FOR JTS RECOGNlTiON OF T4E 
j^^POftTA^C& OF SCIENCE EOUC^T I Of; TO CU^' falLRE*. BuT IT (S NOT AT ALL 
aEAR IHA! These IMTiATlVE^ Af^t SLn-lCttJ^T TO COPE M TW THE MAGNJTUCE 
OF TK£ PftCBuEM^j WE FACE, 

1 KtCtMLY UJSCU^:EQ tHl% MATT£r{ W t T^^ A GRCJJP OF jAP-.fjE^jL jlUDt'\TS WHO 
HAD huL'lLL^ BOTK IN TH> Ur^fTED STATES AtJO 1 JAPArL IhEik CB^v'^VAnO^ 
WAS THAT hHiLE GRADUATE E^yaCAT^C^ J fj THE U.S. STlU JS CLEAPiLY THE 
BEST IN THL WOJ^_:. AT THE ^KiOEkGR AOLTATE LEVEL,- E^jPECIALL^ AT THE 

H^GH SCHOCL LEVEL' SCIENCE At^O WATH£MAT 1 CS EDJCATlO^ IS CLEAPLY 
FERfOR, VJhAT MUST EE OOfJE \U A Ct^^PftCHtNSiVr WAY TC DEAL WITH THiS 
SlTJATlOri- AND WILL fht Aor't i M ST** ^T f 0*%' S PJEw PROPOSALS F^T I faO THIS 
LARGER SET CF SCLvTlOfo'? 

Thr.SE ARE iiC^'lE CJ^ THF. r.^JES fJAjSEw BY T.4c H^CPOi/'Li: CC^TAU^Et' Ki Th£ 
FISCAL YEAk 196^ yuC^C-tT \jk. Kh^YV*i:;f? TK HAS t^EEN THE FuEAL POIf^T IN THE 
FCR'^VLATrON L-F THr PC'<-lLif:5 ON i-jKH.K THt PETAfLtrj B'JijGt 7 PROPO^J^iL^ ARE 
eA^jEE. AMj »E LO!:^s^ f^.kA^'.RO TO MiS TE^TiMuNY. MJS STATEV.LfJ, AN[j OW 
SOBSEO^jtrjT rji scUliiSlUT- WfL^ K '*^Rr HtLPF u . 



OPEtiiri;)'STAiE;€iiT by 

HOtJORABLE^NUEL LUJAH, JR. 

ScfclCE & TECJtiiOLOGY OSTP 

' ' POSTURE ^EARIHG ' 
* ■ 

ttiANK YOU ilR. ChAIRH^i/ I, WANT TO WELCOME DR. KEyVt'ORTH, 
A FORMEft COMSTITUE«T WHO/HAS DOfiE Atl EXCELLENT JOB IN FOCOSIHG 
POLICY ON SCiEKCE mt> /ECHHOLOev \U THIS ftDf.lMISTRATION . 

y :> 

I KNOW THAT &R, KeVViWH SHARES HAHV CONCERNS WITH MYSELF , 
AND OTHER HEMB&ftS OF THE Co^^MlTTEE* A HIGH PRIORJTV ON THIS 

LJST OF CONC^NS IS THE UKOURAGEMENT OF TECHNICAL EDUCATION 

X > 

IN THE U/S, In THE POST"SPUTNIK ERA^ THE U,S, PLACED GREAT 
EKPH^^IS ON DEVELOPJfiG A STRONG BASE 0F,TECHNICAL MANPOWER, 
JoHE EXAMPLES OF THE RESULTS OF THAT PUSH IS THE OftAflATIC 
ADVANCES THE U,S, HAS MADE EN ELECTRONICS* COMPUTERS^ HEDiClHE^ 
AND THE SPACE PROGRAW OVER THE PAST 30 VEARSi In FACTj NO 
' PROGRAM HAS WADE THE PUBLIC^ MORE A'rfARE OF THE EXCITEKENTj THE 
, GLAMOUR* OF Sdie«CE kt^ TECHNOLOGY THAh TtiE SPACE PfiOGftAM* ThL 
RECENT success OF VfDEO GAMES SEEMS TO BE RENEW tNC THE INTEflEST 
0^ OUR YOUNG PEOPLE 1(4 TECHNICAL AREAS. ThESE ARE CERTAINLY 
REASSURING SUCCESSES, EuT SUCCESS HAS HEAHT COMPLACENCY, 

There is m lJonger the-strcucs Emphasis on science* math^ and 

EHGIMEER^NG IN OUR SCHOOLS, DUftltJti ThE LAST COHCRESS* THERE 
WAG ^'/CH OlSCuhion OF OUft NATIONAL fAJLO'RE^TO GRADUATE 
SUFFJCIENT TECHNICALLY TRAINED YOUNG PEOPLE TO MEET FUTURE 

NEeDs* We all kno^s- t , if is imperative that the U,S, MAIWTAINJ 
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it's role ^Uf INTEK^JATIOHAL LEADERSHIP IN TECHNOLOGY DEVELOP 
MENT. Ke ALL REALIZE THAT TECHNICAL EDUCAT[0H IS THE EASE 
FOR FUTURE TECHMOLOOICAL LEADERSH[P. 



I LOOK FORWARD TO FUTURE DISCUSSIONS THE WAYS/TO 
. . . *^COUItAGE fiORE PEOPLE TO GET A STRONG EDU^ATlOtl SCIENCE, ^ 
HATH, AND ENGINEERING. 

TbANK you Nr. Chairman. 

Mr, S^NS^NBRENNER. Mr. Chairman, on behalf of the minority, I 
have a statement. 

I thank you for the opportunity to welcome Dr. Key^orth, Direc* 
tor of the Office of Scie^nce and Technology Policy: 

I ha\e reviewed the Administrations proposed fiscal year 1984 
science budget. I know Dr. Keyworth brings us good news. 

I was at the last hearing of this committee that Dr. Keyworth 
bpoke at. I know my friends on the other side of the aisle had lots 
of barbis to throw in your path, doctor. I am waiting for the major* 
ity staff to bring in sbme bags of ro,se pefels to strew in your path 
today because of the changes in the ljudget. 

We are all aware of the prime importance of basi^ fqndametital 
research. Thj? committee has always &tre&sed the need foiv strong 
science program as the foundatioirof long term Indufatrial^ growth 
and national security. 1 * ' ^ 

Our Nation faces a serious threat io our technological leadership 
* in the world. It is only through co^itinual emphasis on basic re* 
'search thatVe yvilt maintain ^d strengthen our position. 

TTiis emphasi.s will continue ^ assure that America remains 
strong in the competitive world marketi> while enabling u» to share, 
our technological innovations to ifel^ less fortunate nations. 

I will not dwelion details, butHhere are several teatuies of the 
proposed science ^udget which warrant emphasi^. 

In energy roK*tfe4 fields* the requested general science progj^am is 
ZMZ million. That is an increase of 18 f^ercent over the amount ap- 
propriated for fiscal year 1083. ^ 

The administration has requested a simitar increase in funding 
for basic entrgy sc;Jences to $3oO million. These increases tak^e on 
added significance when we remember that our inflation rate has 
■ d ;pped from double-digits ^to about percent annually. So the re- 
quested funding increase- i$ not fur thi^ purpose of maintaining a 
steady rate.^ Instead, it indicates a c^Jmmitment^to" incrjease the 
pace. $ ' ^ 

4nother facet uf this budget which strikes home is the attention 
being given to the shortage of faculty in critical uhiversit^ Qelds. 

Jhe program is sufficiently comprehensive to include upgrading 
of the science and mathematical quatifications of secoyitiary school 
, teachers. The budget also propo&es to replace and upgrade obsolete 
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i Research instrun^t^ntatiun at univeristties. That h a training and re- 

l ^earch deficiency cited b> man> of our expert viitnesseb before this * 

!t conimfittee in the past yean * ' v * ' " 

Mr. Chairman, the adminibtration's resedich philosophy appears 
to |e very much in harraon> with our own. I look forward to Dr. 
Keyworth's testimony. . ' * 

I \ Mr. FuQuA. Thankyou, Mr. Sensenbrenner. 

Dr. Keywoith^ again we are pleased to Have you w ith us. We ap- 
preciate the effort you r^^ade to^be her^ today. I know that most ' 
.people would probably want to be in bed, but we appreciate the 
extra eHjprt required for- you to be nere 'today. We hope it will not^ 
, be a prolonged hearing and that you can gei back to bed a^ you , 
' ' have been ordered by the doctor. 
. ' Please proceed. 

STATEMENT OF I)B. GEOR^iK-^TKE^WOKTlI, St fENt E 'aD\ ISEK . 
TO THE PRESIDENT AM) DHlECTOR, OFFICE 6F SC'E.NCE AND 
TECHNOLOGY POIJCV, EXF;CUTIVE OFFICE OF THE PRESI- 
DENT ' 

Dr. Keyvitorth. Thank yoa very much, Chairman Fuqua, and Mr. 
Sensenbrenner ^ for your comments. 

Members of ihe committee, I am very pleased to ha^^ tjils oppor- 
tunity to meet with you so soon in the legislative year. 

Not only does this give u§ an earjy chajice to discuss the Presi- 
dent's proposed fiscal , year. 1384 R&D programs; it also gets a 
timely start on the important process of congressional oversight 
and review of this vital area of Federaif activity. 

Mr.^ Chairman. In order to allow enough tirrh" for disca^^sion with 
the comhntteeT ^ith your permissioJi I would like to submit my ^ 
formal statement for the record and present a summary of it at 
this time. 

Mr. FuQUA. Without olyectioji* v\e will make the stgt^ment in its 
entirety part of the record. You may j^roceed to summarize, 
i Dr. KeywOrth. Thank you. 

; In my early meetings with this C(iininittee> I emphasized that the 

administration would Iook'\ery hard at how science and technology 
could help advance national well-being. We all agree on the need to 
maintain and istrengthen the, health of our science and technoIo_gy 
enterprise as a national resource. Buv we al&o have a responsibility 
to make sure the Nation gets tht;'b<fdt possible return on its F^der 
I al investments in science anc^ technology. 

Let me describe thr*^ criteria embodied in our propoi>ed pro- 
grams for fiscal year 1984 that guide us toward that end. 

First, any evaluation of the state of American science and tech* 
nolo^ today clearly reveaU fit^lds of reseaich ripe for profound m- 
^ tellefitual advances. ' ' "7 ^ 

Much of my office s effortt. focus on identifying those oppor^uni 
ties, and you^will see that they cons^tilute the aroii^ of greatest em- 
phasis in the R&D budget. ' 
f Second, society derives two tan^iblfj^ benefits I.om R&D. pne is 

the transfer of Jenowledge from the l^b to soci* ty in the form of 
technological innovatiom> that result in new, industries, new jobs, 
ptand in)i.rovtiiients in our standards of living and quality of life ^ 
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We cuv dt'h nnnu tl U> i^liinal^ite ^Mvoter interaction of academic> 
tVdt^i^iK cHid iiulUitiJcil j>Lientij>ti> and fn^ineerts, and to make sure 
the best R&D ii> ijuppurt^d enuu^^h to permit rapid progress. 

We also have to make sure that we derive educational and train- 
ing ad\antaKeis from federally i>uppurted ret^earch because all of 
our expeutatiuna and upportunitk-^ fur induiitrial prugre^b call for a 
^;ro\ving s^upply of skilled technical personnel. 

The most direct wa\ to meet thui^e needs is through universit> 
research in which ^^laduate btudentii and uthert> participate. Feder- 
al ptxigiams must make sur^ the academic research community is 
fairly treated in Co mpet ition with other re^jearch performers. 

The third criterion li? the appropriateness of the role of the Fed- 
^ eral Government in R^U We ha\e continued to shift the Federal 
j;ole awa\ from demonstrations of tethn(jlog> and back toward 
appropriate role of bat^ic rehturch and nun-commeKia) develop- 
ment. 

I said at the outset that R&D are tools to help the Nation. Let 
me review briefly the major national goals that are particularly af- 
fected by our R&t* policy. 

<.Vrlainl\ defense Is a major element of the overall R&D budget. 
1 j^ealize that this committe*- is not directly involved with defense 
R&D. but I do want to emphasize the ^reat. reliance the United 
States places on maintaining a technological advantage over our 
I adversaries rather than tr>inf^ to match up in terms of troop 
streiii^th and deployment. ^ 

Our other ma^ . concern is ho\\ Federal invest!ment and leader- 
ship in R&D can contribute to the Nations economic progress. 
R&D is no paiucea for nian> of thfe problems of competjtivehess 
that U.S. industry must meet. But I think we all sliare the belief 
that it can help and that we can use it more effectively than we do. 

For that reason >ou will Hnd that a number of our proposed 
fiscal \ear \[)^\ tivitiatives facilitate the interaction between funda* 
mental research and its eventual applications in mdustry. as well 
a>^ encourage nt!\\ kinds of interactions between universities, feder- 
al laboratories, and industry. 

Air Uhainnan, the^eoriipletc budf^et proposal, a^ well as the spe- 
cial analysis on R&D, describes how the administration is imple- 
menting,' its pohc> priorities, especiidly the focus on university 
basic research, in- the next fiscal year. 

We are con\inced that thote areas of R&D projected for tjrovvtli 
will make important contiibutions to Ameiica's technologiLal lead- 
ership in coining' vears. We expect to reap a harvest of innovation 
.and trained peopT^ from this investment. Their impact'will be 
measured in futui^tmpioved competitiveness of our industries* im- 
proved balance of triide, and creation of new jobs for American 
workers. 

I want to make clear that ^e arc not proposinj; a general infu^ 
siun o& Federal funds into R&D^ven tnough many areas have 
been ^Consistently underfunded over the past decade. This new 
^;i'ov^iT is guided by both intellectual opportunity and long-term 
relevance to industrial needs. 

It is decidedly not science for science's sake. Our intent is not to 
simply beef up a field by in<.reasing the number of projects. The 
real leturn this added investment wilt come from concentratinyi 
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*jt\ the \en ln'^^i |jnijt'ct> \\v oui identify and by providing enough 
funding to permit tho^e iiuclei to grow into world-leading concen 
trations of research excellence. 

an example. \ou will notice that we are proposing healthy in- ^ 
cieai>e> m man> of the National Science Foundation programs for 
the coming y*^ar. Tht^se reflect both the research opportunities I 
have alread> ^iscu^bed and also the mission of NSF, which is to 
support basjc rt?^eaixh in the nations universities, which do re- 
quire special attention. 

In ^pite of the Federal investment in basic '^esearch over the past 
J.i} >ear^. our academe institutions are growing shabby, at least in 
the areais of physical sciences and engineering. jpartl>; because an 
mordmate share of that support ha^ gone to other institutions, par- 
ticularly Federal laboratories. 

With few exceptions, universities have become less attracti\e 
places to pursue research careers in those Helds. 

Inadequate equipment and instrumenta^tion are limiting the 
quahty of both reseai\;h and education. Salaries for young faculty 
are bo low that man> new Ph. D*s forego what, hot many years ago, 
would have been their preferred career choices. 

Moreover, many of the best university research projects ha\e not 
.been funded at high enough levels to take full advantage of their 
potential. Somehow we ha\e arrived at the indefensible position of 
creating the poorest climate for research in the very place that 
ought to have the best. 

That has to be changed, both to protect the world leading basic 
research capabilit> we have built up o\er three decades; and to 
make sure the univ'ti^iities can uphold the high standards for edu- 
cation that we have come to rely on from them. 

ThLs critical profctiem of education underlies the future of our 
whole civilian andjpefense R&D capabilities. This salient fact ac 
counts to an important extent for our emphasis on Federal funding 
of research through the NSF and other university-oriented pro- 
grams. 

For example, in fiscal year 1(>84. NSF basic research grants will 
support approximately 10*400 graduate students* who will then be 
available lor the large S&T industrial personnel needs projected for 
the end of the decade and beyond. 

In the past year v^^e have also been consulting with many profes- 
sional grouph and universities about other problems of science and 
engineering education. We have now devised several specific new 
programs to addross what we feel is perhaps the most critical prob- 
lem, the inadequate supply of new junior engineering and science 
faculty m universities^ and the shortage of qualiHed secondaiy 
school science and math teachers. 

One program, called the Presidential Young Investigator Awards 
and administered by the NSF. will attract recent PhDs to universi- 
ty research who might otherwise choose non-teaching careers in in- 
dustry. 

There are also several new programs aimed at improving the 
supply of qualified science and math teachers in secondary schools. 
The costs fpr these education programs will not be great, but by 
* concentratmg resources strictly where they are most needed^on 
good faculty— we anticipate substantial long-term benefits. 
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Wt' alfeu .^ot* n^i.*il 11*S t a;> a time to niakt^ needt^d inroads on 
anuthtr fjiajot uiiHer^tt> re&eanjh prublt^Hjt uutmodtd and ob&olete 
research equipment and instrumentation. 

In all* we estimate; the propu&ed levt^I uf ba&ic research funding 
will include nearl> $400 million for purchase and replacemtrnt of 
irKtru mentation > - ^ 

Mr. Chdirmant >ou will note that the comparisunu between baii^ic 
rt*&earLh in fiscal >^^ir lJ)S;!yiiid H)K4 are dominated by two things, 
tlje large increa^eij in the ph>;>ical &vienoes and engineering* some 
Lj percent over ^ and the increase of about 3 percent for the 
life sciences. 

The life &ciencei>. a very productive and immensely rich area of 
research* have experienced a high growth rate since the mid-19C0'&. 
Gi\ca,the reseurceu alread> committed to the life scaences over the 
vearfe, wt; ure confident that the mo&t promising research in those 
fields will continue to be well supported- 

We now have to concentrate on those areas in the physical sci- 
ences and engineerlnti that have been seriously neglected* ] 
which prumi;?i^ great return to our foremost national priorities, in- 
dustrial advances to fuel our economy and defense. 

I believe fiscal >ear 1984 can be a pivotal year for Federal pro- 
grams ill R&I). The administration has worked long and hard to 
structure a s^^ience and technology polic> that addresses critical 
needs in our suciet>. We are anxious to work with the Congress to 
btt the country on a producti\e course to make the best pc^sible 
use of the resources ^ind iJolential of oui uni vers! ties* Federal labo- 
ratories and industrial enterprise, 

Mr. Chairman, this Concludes mv presentation. I would be happy 
io respond to questions from members ufthe committee, 

[The prepared statement of Dr, Key worth follows:) 
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~ -HEARLHGS OH SCIENCE POLICY 
FEBRUARY 3. 1385 



Chairman Fuoua and Members of the CoHHiirEEs 

\'h pleased to have this opi^ortunitv to heet with 

VOU so SOON Ui THE LEGISLATIVE VRAft* HOT OHLV DOES 
THIS GIVE US AN EARLV CHANCE TO DISCUSS THE PRESIDENT'S 

;^RoposED FY^1984 R&D i^ROGRAHr/ it also gets a tihelv 
start on the ihportaitt process of congressional oversight*' 
and review of trils vital area of federal activitv* 

We're concerned here todav with th£ broad policv 

ISSUES OF science AND TSCHNOLOQV- ThaT ISy WHAT ARE 
THE CRINCICLES THAT y FIRST/ GUIDE OUH DECISIONS ABOUT 
HOW FEDERAL SCIESCE AND TECHNOLOG? WILL BE CONDUCTED/ 
ANDy SECOND/ GUIDE OUR SPECIFIC l^fiOl^OSALS FOR LEVELS OF 
FEDERAL SUPPORT? 
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CHAlftKAKy KY tAKLY HE^TtNGS ^ITH THIS lOKMITTEE 
I EHPHASIZED THAT "thE ADrtlfTsfRATToN WOULD LOOK YEPy~HARD~AT 
HOW S^IEffCE AND TECHNOLOGY COtLD HELP ADVANCE MATSONAL 
t^ELL-&ElNG< TnIS D'FFERED SOhEwitAT FROM THE TRADITIONAL 



ON ENSURING THE GENERA; HEALTH AND VlTAJ.lTr OF SCIENCE 
AHD^ITS' INSTITUTIONS' 

We ARFy OF COURSEy THE BE.^EF I C t A Rl ES QH THOSE HANY 
YEARS OF SUPPORT AND BUILDUP OF SST INSTITUTIONS' AND I '« 
CONVINCED THAT AMElllCAh SST IS STILLy OVERALLy BY FAR 
THE world's BEST' BV ALMOST ANY MEASURE NUMB EP OF 
SCIENTISTS^ QUALITY OF UNIVERSITY PROCRAHSy NOBEL PRlZES/ 
AhOUNT OF MONEY tNVESTED~~WE SURPASS ANY OTHER NATION* 
We ha 1 TREMENDOl^ TOOLS AND RLSOURCES AVAILABLE^ AND 
OUfi TECHNICAL COMMUNITY IS CAPABLE OF MOHENTOU^ ACH I E VEME NTS, 

We all AGfiEE ON THE HEED TO MAINTAIN AND STRENfiTHEN 
THE HEALTH' OF OUft S&T ENTERPRISE AS A. NATIONAL RESOURCE' 
But THATy IN ITSELFy WOULD BE IWADEQdATE POLICY GUIDANCE 
TO MfcET THE fiROwlNG-'A^D HUCH D I SCUSSED'^TECHNOLOGI CAL 

challenges fro« foreign indostflial m^d military competitorst 
Policies that served t^ie nation well durinis decades of 

RELATIVE ECONOMIC AFFLUENCE AND OvERWH^L MI t^G A^fERICAN 
TECHNOLOGICAL SUPERIORITY OVER OTHER KATtOKS MUST BE 



APPROACH TO S&i POLICY"W)llCH PLACED PRIMARY EMPHASIS 
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KOOlFtED TO DEAL W^H TODAY'S HARSHER CONDITIONS* ALL 
OF US HAVE A R£SPONSIBIL[TV TO HAKE SURE THE NATION 
GETS The best possible RETURfj OM fTS FEDfifTAL I^VESTHENTS 
IN SCIENCE AND TECHNOLOGV- 

Three distinct criteria are embodied in our proposed 
programs fgr fy 1984- bv applying those three cri tert a'-and 

QY RESISTING THE TCHPTATION TO DIVERT SCARCE RESOURCES 

to ouick*fi)(es of s**ort terk p robleh^wi ' re co«ffde»t 
'^e've established priorities that addre1$ u*s* needs 
For many years to cohe- 

Any evaluation of the state of Akerican science 
and techhology today clearly reveals fields of research 
.ripe for profound intellectual ad^^nce s, ,']/i rt hall y burs ting 
with e)ccellent ideas and people* huch of hy 0(^flce*s 
efforts focus ott ideiitifyin^g those opportuni t i es "and 

you'll see that they CONSTITUTE THE rtREAS OF GREATEST 
GROWTH IN THE RSD BUDGET- WR'rE COHFiDEHt ^HAT THESE 
k'HPHASES ftEFLRCT SROAD AND INPORHED CONSENSUS OF THE 
SST COffMUNITY* Ii^E'vE CONSULTED »flTH THE $CIE/JCE AGE/JCIES* 
TAPPED THE E)CPERT]S£ OF THE WfllTE HOLISE SciRtlCE COi^HCIL 

AKD THE National Academy of Sciences* and sought out 

HANY. rtAHY INTERACTIONS WITH REPRESENTATIVES OF THE 
nation's science and TECHHOLOGY ORGAHl ZAT I OHS • So 
THAT Fl(iSr CfTlTEftlOH'-OPPOftTONlTY FOR aCUNTIFfC 
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ADvAHCE-^-CUiDCS THC SCLCCTlQNS OF AftCftS FOR FASTEST 
GROWTH- 

^ SCCONDf HOW ELSC OO WC ASSUftC TH£ &C3T RETURN OH ^ 
OUR IHVCSTKCHT? HERE wE'AE TALKING A&OUT PEftTlHCHCE* A«D 

HAVC TO REMEKBCR Tf^AT dAS I C RESEARCH D0ES»'T EXIST 
\\i A VACUUM- SOCIETVTHAT IS, THC PEOPLE PftVlHG TH^ 
$ILLS FOR FEDERAL FROGlRAMS—DE Rf VE TWO TAf^GtdLE dENCFlTS 

F^Ro^ (t&D- One is the eventual transfer of knowledge 

THE LAB TO SOCIETV—IK THE FORM OF TECHKOLOS I CAL 
INNOVATIONS THAT RESULT IN NEW HIDUSTRlESi NEW JOBSi 
A»b IMPROVEMENTS IN OUR STANDARDS OF LIVING AND DUALITY 
OF LIFE- We ALL KNOW THAT TRANSFER OF )t«OWLEDGE IS A 
MYSTERIOUS PROCESS/ DIFFICULT TO PREDICT AND RESISTANT 
TO HANI PULATtON- WHtLb WE RECOGNIZE THAT IT'S UltwiSE TO 
TAMPER WITH HECHANtSNS WE D0»'T UNDERSTAND, W£ CAN AT 
LEAST FOCUS OM IMPROVIHG THE CLiHATE THAT PERMITS TRANSFER 
OF KNOWLEDGE TO OCCUR' ThaT MEANS STIMULATING GREATER 
INTERACTION OF aCADEKICi '^EDERALi AND INDUSTRIAL SCIENTISTS 
AND ENGINEERS/ AND HAKI»G SURE THE dEST il&D tS SUPPORTED 
WELL ENOUGH TO PERMIT RAPID PROGRESS' 

f^E ALSO HAV£ TO MK£ SURE THAT DERIVE EDUCATIOIVAL 
A»D TfrAlWlHG ADVANTAGES FROM FfiOEftALLY SUPPORTED 
AESEARCH'-dECAUSE ALL OF OUR EXPECTATIONS AND OPPORTUIVI T I ES 
FOR INDUSTRIAL PROGRESS CALL FOR A GROWING SUPPLY OF 
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SKILLED TECHNICAL PERSONNEL- ThE HOST DIRECT WAY TO 
KEET THObE NEE0S IS TMAOUCH UHJVEASMY RESEAflCH^ WNtCH 1$ 
SYHONYKOUS »ITH THE PAODUCTigN OF SCIENTIFIC AND TECHNICAL 

PERSONNEL- TnE OPPORTUNITY FOR GRADUATE STUDENTS TO 

/ 

BECOME KEHBERS OF TNE RESEARCH COHKUNlTY AS PARTNERS 
IN FACULTY RESEARCH PROJECTS IS OFTEN THE KOST IMPORTANT 
PRODUCT OF A RESEARCH CflAKT- FEDERAL PROGRAMS MUST 
ONCE ACAIN EMPHASIZE THIS DUAL BENEFIT FROM UNIVERSITY 
RESEARCH AND f^KE SURE THE ACADEMIC RESEARCH COKHUNITY 
IS FAIRLY TREATED IN COMPETITION WJTH OTHER RESEARCH 
PERFORHE RS. 

The THIRD CRlTERIOIf IS OtfE YOU'vE HEARD ME DISCUSS 
BEFORE-^THE APPROPRIATENESS OF THE ROLE OF TNE FEDERAL 
GOVERNMENT |N R$D* WITH EACH SUCCEEDIHC YEAR WE HAYE 
TRIED TO OJSTtNCU SH MORE CLEARLY BCTWEEK FEDERAL A»D 
PRIYATE SECTOR RESPONSIBILITIES' 1 WA«T TO EMPHASIZE THAT 
THIS HlSSrON IS HOT BORH OF IDEOLQCYi BuT PRACTICALITY. 

The phiyaT' sector^ whicn operates in the marketplace, 

IS FAR MORE SUCCESSFUL THAN THE COVbRNMENT IN UHDEkTAKINC 
CO^tMERClALLY ORtENTED^ SHORT-TERM TECHNOLOGY PROGRAMS. 
So WE'yE CONTIHUED to SHIFT THE FEDERAL ROLF AWAY FROM 
DEMOHSTRATIONS OF TECHNOLOGY AND BaCK TOWARDS Hi 
APPROPRIATE ROLE OF BASIC RESEARCH AHD HOH "COMMERC I AL 
DEYELOPMEHT- 




/ 




t SAtO AT THE OUTSET THAT KSD AllE TOOLS TO HELP 
THE NATtOtl. Let flE REYlEVfi BRIEFLY ^ KAJOR NATIONAL 
GOALS THAT AR£ PAftTlCllLARtY AFFECTED BY OUR It&D POLtCY- 

Certainly defense i-s a major element of*tne oyerall 

R&D budget- L realize that this COflHlTTEE IS NOT DIRECTLY 
INYOLYED with defense K$Di BUT 1 DO WANT TO EMPHASEZE THE 
G^EAT RELIANCE THE UNITED STATES PLACES ON KAlNTAlNING A 
TECHNOLOGICAL ADVANTAGE OVER OUR ADVE RSARI ES ' "RATHE R THAN 
TRYING TO HATCH UP IN TERMS OF TROOP STRENGTH AND 
DEPLOYMENT' 

UNFORTUNAT^^tYi OVER A PERIOD OF ThENTY YEARS , 
*iE MAYE CONSISTEHTLY UNDERI NYESTED IN DEFENSE 

R&D— In effect coasting oh the adyakiAGe we HELO riAWf 
YEAas AGO- That neglect ^as caught tfp with us and truly 

THREATENS THE BASIS OF OUR SECURITY^ ThaT BALD REALITY IS 
THE REASON FOR THIS AOMI Nt STRATI ON ' S EHPHASIS ON DEFENSE 
K$D IN P^EYIOUS BUDGETS AND IN THIS ONE AS y^ELL- EvEN SOj 
we're investing a far smaller portion of our RESOviRCeS lU 
DEFENSE TODAY THAN VfE DID TWENTY YEARS AGO- 

Our othep hAJon concern is hoh fede'ral investkent and 

LEAOEaSHlP IN H&D CAN CONTRIBUTE TO THE NATION'S ECONOMIC 

PROGRESS- This isn't a neh issue^ but if^s become 
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SPOTLIGHTED IN THE PAST F£W YEARS BECAUSE OF THf Al SE IN 
TECHttOLOQiCAL AND (NDUSTAIAL COMPETENCE AND ASPIRATIONS OF 
KAHV OTNEft NATIONS- He' nE SEEING NOW ^ AS IF WITH NEH,EyES# 
THAT FOR A HUHUV TECHNOLOGICAL INDUSTRIAL SOCIETY LIKE 
OURSf SLUGGISH TftAHSFER OF NEW KNOWLEDGE AND EXPLOl i/iTlOff 
OF NEW T£C>tN0LOGV CAN HAVE f^ROFOUNDf TRAGIC IMPACTS OH 
KATUftE INDUSTRIES" 

K&D IS HO PANACEl^ FOR rtANV OF THE PROBL^'eHS OF 
COHPETITIVEHESS THAT U-S- iNDUSTfiV rtUST MEET' BuT i 
THINK l^E ALL SHARE THE BELIEF THAT IT CAH HEtF AND THAT 
WE HUST USE IT AS eFFECTlVELV AS WE CAH- flDREC>,veR# R£D 
IS THE ESSENTIAL SOURCE OF KftUWLEDGB FOR NEW I HDUSTfJl ES -'ANDi 
EVE«TUALLy# NEW JOBS" AS A NATION WE'RE COMMITTED TO 
GROWTH THROUGH HEW TECHHOLOGV; THAT il OUR FUTURE- So 
we're CONPROHTEP WITH THE CHALLENOE OF USING FEDERAL 
RaD PROGRAlHS TO ACHIEVE MAX I HUH IMPACT ON OUR UESTtNY- 

that reason VOu'LL PIHD that a NUNHER op OUR PROPOSED 

fy ihitiatives are designed to facilitate the 
interactioh between fukdartental research and its evehtual 
applications i« industry. 

We're also ehcouraging^ though hot necessarily as part 

OF the BUDGETi NEW KINDS OP INTERACTIONS BETWELH UMl VERS I TI E S i 
FEDERAL LABORATORl ES ^ AND INDUSTRY" 1 'lL GIVE AH EXAHPLE 
A BIT LATERf BUT LET ^•E ADD THAT I'vE OBSERVED STROH^i NEW 
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iNfCREST FROM KANY INDUSTRIES AND UNlVCRSlTtCS IN GETTING Ta 
KHOtf Each other dCTTEA AND IN TRYING TO SEE HOVf THEY CAN 
HELP EACH OTHER ACHIEVE THEIR GOALS- I ATTRI&tlTE THi^^ 
ilEAlTHY D£VEUOPK£NT,PftlHARIlY TO A «EW*"AND 1 CERTAINLY 
HOPE LASTlMG—ftEALlZATlOM OF THE NEED TO IHPROVE OUR DOHESTIC 
CLtMTE FOtt TRANSLATING RESEARCH INTO HEW TECHNOLOGIES* 

Before discussing specifics of the FY 1984 
pROORAMSf I'd like to highlight several OSTP actions 

DUftlNS THE fjAST YEAR THAT HAVE IHPOHTANT POlICY AAHI F t CAT I ONS 
i^LL ONLY KEIfTION IH PASSING <TH£ ADHI^N I ST RAT I ON ' S NEW 

Space Poiicyi which L discussed with the SudcortMiTTEE oh 
Space Sc^i-^nce and Applications last August- L said at that 

TIME that we were DETEftHlNEP TO TAKE ADVANTAGE OF THE StJPERd 
CAPAdUlTlES OF THE SPACE SnUTTLE FOR A NEW G^tlERATlON OF 
RESEARCH AND APPllCAflONS iN SPACE. KE We ALL TAKEN GRE^T 
PRIDE IN THE CONTINUED SUCCESS DF THE ShUTTLE PROGRAHi 
INCLUDING THE FIRST LAUNCH OF COHHERCIaL PAYLOADS 

i« This year we expand the operational fleet to, 

mo ORdlTERSf AND WE INTEND TO PROVIE^E THE NECESSARY 
FUNDING TO ENSURE TriE FUTURE OPERATION DF A FfiUR'ORBtTER 
FLEET--WHICH IS ADEQUATE TO «£ET CURRENT PROJECTED 
DEHANDS FOR LAUNCH CAPACITY' ' 

Over the mext few years the Shuttle* and its high-e«£rgy 
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UPPER STAGE/ WILL ^E THE CENTERPIECE OF A ^(SfelET/ OF 
TRULY EXCETiNG NEW SCEENTEFIC SATELLITES. flANY OF 
THOS^ HAVE BEEN UNDER DEvELOPKE»T FOR SEVERAL YEARS 
NOW, SUCH AS THE SPACE Tf:LESCOPE 0^ THE &ALiLEO JuPETER 
SPACECRAFT^ But I XANT TO CALL YOUH ATTENTION TO OUR 

PROPOSED Venus radaR mapper as an example of how NASA^ 

DRAWING ON ITS EXPERIENCE AN& SUCCE SSEs'>S^?SS BEEN ABLE 
TO fiEDUCE THE* COMPLEXETY AND COSTS OF PLANETARY PROGRAMS 
AND STILL ACHIEVE MAJOR SCIENTEFEC OBJECTIVES. 

La1£ in 1982 ALSO COMPLETED OUR REVIEW OF THE fEDERAL 
ROLE 'IN AERONAUTIC^; {RESEARCH A^D TECHNOLOGY- DR^ VICTOR 
KEIS 0/ GSTP DISCUSSED THAT STUDY WITH THE SUBCOMMITTEE 

ON Transportation* Aviation* and ftATEfiiALs- This turned 

OUT TO BE Atji AREA WHERE THE ADMINISTRATION AND THIS 
COflMlTTE£ WOUND UP IN STRONG AGREEMENT ON PRI ORl T I ES ^AND 
OPPORTUNITIES- /oU'LL FInD IMPLEMENTATION OF TMaT AERO ' 
POLICY IN BOTH THE NASA AND DeF£NSE ft&D PROGRAMS FOR FV 1994- 

' MR' Chairmah* I'm very proud of tme abilities and 
accomplishments of my staff and of the many people from 

OTHER FEDERAL ORGAfllZATIOfiS WHO HaV£ COKTRlBUTED SO hUCH 
TO STUDIES LIKE THE TWO i JUST MENTIONED' BuT 1'M ALSO 

delighted to poiht to the achievements of the white 
House Science Council/ ^ oroup of 15 distinguished 

ACADtMlC AND iNDUSiRlAL SCIE*JTISTS WHOSE INVESTIGATIONS 
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AND ADVICE NAVE PR0V€N TO d£ iNVALUAdLE TO ME. 

One PAfiTicuLAfl.WHSC study;-a thorough* review of 

OUR FEDERAL LABO f^ATOR r ES' -| S NO^ KEARLY COHPLETE* ALTNOMGH 
I WON'T PRESUWE TO ANTlCfPATE THE PANEL'S FINAI CONCLUSIONS, 

OUR Interactions so far suggcst to he that they're finimno 

S£V£RAL IMPORTANT AREAS IK WHICH TNE LAdS CAN PROVIDE 

EVEN GREATER SERVICE TO THE NATION* INDICATIONS ARE 

THAT TMIS RESOURCE, WHICH CLA I HS ABOUT ONE-THIi*0 OF 

THE ENTIRE FEDERAL R2D SUDOET, CAN CONTAIdUTE ."iUdS TANT I ALL Y 

TO OUR NATIONAL NEEDS IN DEFENSE AND CIVILIAN TECHNOLOGY-^' 

AND THAT WE SHOULD FIND d£TTER WAYS TO IIAKE THAT HAPPEN* 

In addition to our tUFHASIS ON GROWTH IN IJNIVEASITY 
RESEARCH TO STRENGTHEN THE KNOWLEDGE AKD PERSONNEL 
FOUNDATCON FOR FUTURE INDUSTRIAL NEEOS^ THE ADMINISTRATION 

HAS. Continued to pursue other^ NOH-duDOETARY actions as 

PART OF ITS POLICIES TO IMPROVE THE CLIMATE FOR PROGRESS 
IN INDUSTRIAL TECHNOLOGY* WE 'vE FOCUSED EFFORTS If* 
THE PAST y£AR IH THREE ADDITIONAL AREAS* 

The PATENT OFFICE, UNDER THE A&LE HAHD OF CoHMiSS f ONE R^ 
ftOSSlNGHOFFi HAS EMBARKED ON A PLAN TO COMPUTERIZE ITS 
OFFHATIONS; THAT WILL $ I 6Nl F I CAHTL Y REDUCE THE TIME 
INVOLVED IN PATEHT PROCESSING* In THE PAST YEAR THE 

Congress has also made important conYributions in the 
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PAS$Aj5e OF LEGJSLATION T(|AT facilitates VOLUHTAftY ARBlTftATlOH 
OF PATENT DISPUTES- ^ * 

\ 

The ADHI NtSTRATION BELIEVES TRADITIONAL AHTl-TRUST 
POLICY tiAS BEEN UNNECESSARILY RESTRICTIVE tH PREVENTING 
J^i»USTRJES FnOH'?CCLIKG RESOURCES FOR RSD' GulDELJNES 
ARE IN PREPARATIQN THAT WILL PERMIT GREATER I NOUSTRTAL 
PARTICIPATION IN LOMG^TERH* HIGH-RI^K RESEARCrt- ^Hi S 
IS AfJOTH£R EXAMPLE OF TRYING TO ENCOURAGE INSTITUTIONS 
TO BROADEN THEIR TO TApMhTC THAT RICH POTENTIAL 

THAT LIES BETWEEN SECTORS- 

I 

The third area concerns e^EGULATioH' It's no secret jnat 

fHE ADHlttlSTRATIOft' BELIEVES THAT* IN GENERAL* GOVERNMENT ' 

Imposes unnecessary ano expensive burdens on both individuals 

AND INSTITUTIONS- Hy OFFICE HAS BEEN LOOKING ^EC I F I CALL Y 

at^regulationt dealing with environmental and humah safety'^ 

WHICH ARE OSTCHSIBLY BASED OH TECHNICAL COHSIDI-RATIONS'-THaT 
ISt SOME CONCEPT OF DETECTABLE RI$K€ ANI^ HAZARDS- 6UT 
LAWS AND REGULATIONS TEND TO CET STUCK IN TIME, AND 
SCIENTIFIC UNDE/tSTANDI NG ;vHD^ECNNlQUES RACE OUICKLY 
AHEAD* 

I 

I * - ■ 

Thc^re two consequehces-.^ First, each y^Ar we're ^ 

CAPABLE OF DETECTING SHALJ.ER AMOUNTS OF PROHIBITED 
SUBSTANCES THAN THE 0R^5INAL REGULATIONS EHVlSJOMEDj SO AN 
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CSSEtlTlALLY UNCHANGED PHYSICAL CNVIRONMCNT CAN HOHCTHCLCSS GROlf 
riORC HAZARDOUS dV LCGAL DCFlNlTlOtV VCAR dV Y£AH* SccotlD^ 
ADVANCES IN KNOKLCDGS CAN PCRKlT INCREASINGLY PR£ClSC 
CHARACTERIZATION OF THOSE HAZARDS W£ OUGHT TO ^^ fi f ^Y 
CONSClOlJS OF AHD'ALLOlf US TO MODIFY U^ .CCSSAftY COHTROLS OH 

'OTHERS' The result would ec grcatch public safcty and. 

PERHAPS, LESS OVERHEAD COST TO THE PUdLIC" WHO, UUTl.MATELYi 

PAY For regulation* 

V ■ 

This year OSTI^ has begun the difficult task of 

KAKtNG AH ASSESSKEHT OF CURREHT SClEHTlftC KHOWLCDGC 
AdOUT HUriAN CARCINOGENS^ OUR GOAL IS TO THEN DEVELOP POLICY 
GUIDELINES THAT ^UL ^HPROV€ THE SClEtfTIFIC dASlS FOR 
CARCINOGEN REGULATIOHS THAT IMPACT WfD^tY OH INDUSTRY, 
GOVERNMENT, AND EvERY OHL OF US* fJE&DU^SS TO SAY, THIS 
IS PROVING TO BE A CHALLENGE^ VE SEE THtS PROCESS 

AS A MODEL FOR DOlNG SIMILAR UPDATES IH OTHER AREAS OF 
REGULATION' 

t 

Th>S CHALlEHGE to focus our attention oh THE TRULY 
SERIOUS THREATS**RATHER THAN SPREAD OUR VlGlLAHCE 
UNHECESSARILY BROADLY^-COMES UP IN OTHER KIHDS OF 
REGULATED ACTIVITIES. Ue'rE TRYING HOW TO APPLY A SIMILAR 

kind of selective attention to probletts of cohtrols on 

the export of strategic techhologtes ahd scientific information. 

Again, the challenge is to identify those technologies whose 

■f 
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LOSS WOULD S^alOUSLV COHPKOHISE OUR SECUftlTVi THEh RlGOROUSLV 
PftOTHCT TttEK WITHOUT UNNECHSSA RI LV JHPHDINO THE FREE FLOW ^ 
OF SCIENTIFIC COMKUN I CATl OH- BuT TSVINQ TO APPLY 
COhTROL RE^ULAT[0NS BftOADLV ALMOST OUA ^>\:fT££S A SVSTHK 
VULNERAdLE TO FAILURE- In ADDITION TO THE ADMINISTRATION^ 
OhOOIhG work THROUCH CUCOft TO SECURE AQREEftENT AKONO 
OUR ALLIES OH A BETTER ENFORCEMENT STRATEOY^ OSTP 16 
CURRENTLY MORKtNO WtTK- THE t/ATIOHAL SECURITY COUNCIL 
TO DEVELOP A REALISTIC POLICY ON SCIENTIFIC COMHUhI CAT I OH 
AND NATIONAL SECURITY- 

i. 

t,ET ^ MENTION ONE OTHER AREA OF ACTIVITY BEFORE 1 
DISCII5S THE PftOP05ED fV 198^ PftOGRAHS- OSTP HAS LED ' 
ADHEhISTRATION efforts to explore OPPORTUNtTtES FOR SHARING 
SOHE OF THE COSTS AND RESOURCES FOR RESEARCH WITH OTHER 
NATIONS WHO ARE WORKIKO ALONC PARALLEL TRACKS* [H THe PAST 
'YEA^j AS A CONSEQUENCE OF THE JULY 1982 VERSAILLES SUKKtTi 
W€'v€ GEEN HQLDINO DiSCUSStOftS WITH WESTERN EUROPEAN NATIONS 

AND Japan oh shared research in such ar^as as fusion^ 

HtCH'ENERCY PHYSICS FACFLITlESi AftD PLANETARY exPLORATtOff- 
OSTP 'IS ALSO DIRECTING THE EFFORT TO ESTABLISH GREATER 
COOPERATION WITH InDIA lit RESEARCH OH FOOD PRODUCTtOH^ 
HEALTH/ BtOMAS$ FOR ENERCY/ AND HATERlAtS SCIENCES- 
This effort grew our of discussions BETWEEH pREStOEltT 
REACAN AftO PRlhE KlfttSTER GaNDHI Ot/RtNG HER U-S- viStT 
LAST JuLY' We also CONTfNtfE TO WORK TOWARD EXPANDED 
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SCIENTIFIC IMTEHACIIOH WITH TH£ PeOPLE's REPUBLIC OF ChIHAp 

Hr* CHAtRMANy TH£ COMPLETE BUOGET PftOPOSALy AS wELL 
AS THE SPECIAL ANALYSIS OH RESEARCH AND OEVELOPMENTy 
?HOViDfrA DEf^HEfr D&S£JH-P^T«N"-OF— HOW THE ADhJ «^STftAT 10» 
tS IHPLEKEHTtNG ITS POLICY PRIORITIES IN THE NEXT , 
FISCAL YEAR- SURE THAT JHE COKHITTEEy IN SVUDYJ HG 

THOSE PROPOSALS OYER THE COftlHG MONTHSy WILL PARTICULARLY 
SCRUTINIZE THE SUBSTA;^TtAi GflOMTH HE'RE PROPOSING IH 
MANY AREAS OF R&D- Ih lIGHT OF THE CURRENT ECONOMIC 
CRISISy AND THE NEEO TO REDUCE THE FEDf.RAL OEFlClTy 
you'll want to assure YOURSELYcS THAI THESE INCREASES 
ARE NECESSARY AT THIS CRITICAL TIME- I THJ NK THE TESTS 
OF THEIR NECESSITY ARE SIHPLE ONES? KhAT IMPACT WILL 
THOSE iHCfteASES HAVE ON THE HATIOh'S LOHG^TERH ECONOHIC 
REVITALIZATIOH? WILL THEY TRULY IMPROYE THE ABILITY--AND 
CLIKATE-^FOR S&T INSTITUTIONS ANO PERSONNEL TO COHTRIBUTE 
TO OUR HATIOH'S LOHG^IERM ECONOMIC HEYI TAL I lAT I ON ? 

1 CAN GlYE YOU oUR ANSWER TO THOSE QUESTIONS, WE'ftt 
COHYINCEO THAT THOSE AREAS OF R&D PROJECTED FOR GROWTH 
WlLL MAKE IMPORTANT COHT Rl BUT I OHS TO AmERICa's TECHNOLOGICAL 
LEAOERSHIP IN COMt riG VEARS^ WE EXPECT TO REAP A HARVEST 
OF INHOYATION aUXi tRAI»ED PEOPLE FROM THIS i VESTMEHT^ 
Their IMPACT HILL BE MEASURED IN ^UTURE IMPROVED COMPETI* 
TWENESS of our iKDUSTRlESy I MPROVEO BALANCE OF TRADEy 




AND CAEATtON Or NEW JOBS FOR A^ERtCAN WORKERS' 

\ WANT TO MAKE CLEAR THAT WE'rE NDT PROPOSIKG A ^ 
CENERAL INFUSION Of FEDERAL FUNDS INTO Ri!). EVEN THOUGH 
«A«V AREAS HAVE BEEN CONStSTENTLV UNDERfUNDSD DVER THE 
PAST DECADI:- WOt THE GROWTH 1^ SElECTtYE' It's GUIDED 
* BV BOTH INTELLECTUAL DPPORTUNI Y AM CONG"TERrt RELEVANCE 
TO INDUSTRIAL NEEDS- It's DEC'DEDLV fifll SCIEHCE FOR 
science's sake- ftORECVER* EVEN IN THOSE TARGET AREAS 
OF HIGH OPPORTUNtTYf OUR INTENT IS JiOl TO SlKPlY BEEF 
UP A FIELD BV INCREASING ^NE Ht*«BER Of r»ROJECTS""BV 
FUNDING THE KEXT-BEST 10 OR 15 PEfiCEHT OF THE PROJECTS 
THAT wr*I* TO BE TURNED DOWN IH 'PREVIOUS LEAW YEARS- 
TnE real return on THIS Abb^b tNVESTrtENT^Wli L COHE 

fro« concentration on the very best projects we can identify"' 
and by providing enough funding td permit those nuclei to 
ghow into tforld-leadlng concentrations 01^ research £xcellencc- 
This approach will not necessarily be popular with the 
broad rid cohhunity* which may expect this grovfth 

LH ftiD TO BE A RESPONSE TO CONSTRAINED FUNDING OVfiR THE 
YEARS- B'JT OUR RESPONSIBILITIES ARE i^Rf^'/E THESE I>AYS, ^ 
AND WE HAVE Ta CHANNEL RESOURCES TO THOSE PLACES WHERE 
WE THINK they'll HAVE THE GREATEST iHPACT- 

lET rtt ILLUSTRATE THtS APPROACH WlTrt A COUPLE OF 
EXAMPLES- 
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New technology is IttCREAStNGLV BEING BUILT ON 
ADVANCES IN HATERt ALS"F I NELY TOOLED SEHI CONDUCTORS FOR 
MICROELECTRONICS' NEW ALLOYS AND CCAAKtCS FOR HtGH PEftFORHANCE 
Ef^ERGY CONVERSION/ POLYMERS AS REPLArEHENTS FOR STRUCTURAL 
HETALS* He'PE entering AN.ERA Jn WHICH HE'lL NOT ONLY SHIFT 
AWAY FROM ilELiANCE ON INCREASINGLY SCARCc NATURAL HA TERIALS* 
BUT IN WHICH HE CAN PROCESS COMMON RAW MATERIALS INTO 
EXOTIC NEW COMPOUNDS WITH ASTOUNDING FERFORHANCE' Toit^RftOW'S 
HlfSH-TECHNOLOGY KARKET*^LACE WILL BE INFUSED WITH THOSE NCW 
HATEfttALS' 

Me 5EE AN EXCITING POSSIBILITY HERE TO CAPITALIZE 

OH American expertise ^ith the development of a National 
Advanced Materials Aeseaach Center at Lawrence Berkeley 
Laboratory* LBL* which is a superb Department of ENCftCY 
laboratory located at the University of California, has 

RECOGNIZED THREE THINGS* FlftSTi SCIENCE HAS flADE 

enough progftess en recent years to brlno a variety of 
disctpllnes to a n£w threshold iii understanding haterlals. 
Second^ the potential applications of this knowledge^ 

AS it's D£VELOPEDf WOl^LD SPREAD THROUGHOUT OUR Hl(^*TECHNOLO0Y 
INDUSTRIES' And THtnDf THIS IS AN AREA OF gASIC SCIENCE 
IN WHICH THE UnITEO StaTES NOW HOLDS A DECISIVE WORLD 
LEAD THAT CAN GE BROADLY EXTENDED- 

Although tne initial funding for this center will be 
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LARGCLV FCDCRALj WE ALREADY KNOW OF WIDE INDUSTRIAL 
INTErCST in working with LBL as THC center DEVELOPS' 
He sec TNIS facility as a CftUCIBLC FOR ESTABLISHING HZ>t 
MEANS OF university/ FCDCHAL LABORATORY/1 NDUST ftY INTERACTION 
AND COOPERATION' VC'rC V£RY ENTHUSED AT THE PROSPECTS 
FOR success AT LBL' 



In ANOTHER Af^CAi VOU'LL NOTICE THAT ¥Z'rZ PROPOSING 
NCALTHY INCREASES IN HANY OF THE KATIONAL ScICNCC 

Foundation programs foa the coking ycaR' These reflect 
ftotn the research opportunities i've already discussed^ 

AND ALSO THE MISSION OF NSFi WHlCN IS TO SUPPORT BASIC 
RESEARCH IN THE NATIOn's UNI VE RS I T I ES^'WH I CH PEdUl RE 
SPECIAL ATTENTION' 

In spite of TNE federal investment in basic RESEARCH 
OVER THE PAST TWENTY YEARS/ OUR ACADEMIC INSTITUTIONS ARE 
GROWl NG SHABBY—AT LEAST IN THE AREAS OF PHYSICAL SCIENCES 
AND ENGInEE^I NO—PARTLY BECAUSE AN INORDINATE SHARE 
OF THAT SUPPORT HAS GONE TO OTHER I NST I TUT J ONS # PARTICULARLY 
FEDERAL LABORATORIES' WiTH FEw EXCEPTIONS UNIVERSITIES 
HAVE BECOME LESS AND LESS ATTRACTIVE PLACES TO PURSUE 
RESEARCH CAREERS IN THOSE FIELDS- INADEQUATE EfiUI^HEffT 
AND INSTRUMENTATION ARE LIMITING THE QUALITY OF BOTH 
RESEARCH AND EDUCATION' SALARIES FO^ YOUHG FACULTY 

OW THAT MANY OF TNE BfltGHTEST NEW RESEARCnERS 
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FOREGO HKAT# NOT «AflV VE^ftS AGO* WOULD HAVE BEEN THEIR 
PREFERRED CAREER CHOICES- WHEN 1 ^EAR THE PRESIDENT 
OF fin COMPLAINING THAT HE CAN'T FlHD QUALIFIED APPLlCAHTS 
FOR SOHE ENGINEERING FACULTY POSITIONS* 1 KNOW WE ^ 
HAVE A PROBLEM- 

Moreover nAfir of the best university research 

PROJECTS haven't BEEN FUNDED AT HIGH ENOUGH lEVELS TO 
TAKE FULL ADVAHTASesOF THEIR POTENTIAL' SOMEHOW WE'vE 
ARRIVED AT THE INDEFENSIBLE POSITION OF CREATING THE 
POOREST CLIWVTE FOR RESEARCH IN THE PLACE THAT OUGHT 
TO HAVE THE BEST* ThAT TO BE CHANGED* BOTH TO 

protect the worl d'l eadt n6 basic research capability 
we've buiLt up over three decades^-^ahd to «A*CE SUR^ 

THE UNIVERSITIES CAN UPHOLD THE HJGH STANDARDS FOR 
EDUCATION THAT WE'VE COME TO RELY OH FROM THEft- 

I WANT ro DWELL ON THIS CftlTXAL PROBLEM Of EDUCATION 
BECAUSE IT UNDERLIES THE FUTURE OF OUR WHOLE ClVlLtAH 
AND DEFENSE ftfiD CAPABI L I'T I ES- He CAh't LOSE SIGHT OF 
THE SINGLE HOST ESSENTIAL INVESTMENT FOR OUR FUTUftE^'THE 
EDUCATION OF TODAy's YOUTH TO BECOME TOMORROW'S TALENT' 

By far the host important part of that training takes 

PLACE BY PARTICIPATION IH UNIVERSITY BASIC RESEARCH* 
AS GRADUATE STUDENTS PROGRESS FROM »0VICE RESEARCHERS 
^ TO NEW SCIENTISTS AND ENGINEERS READY TO TAKE THEIR 
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PLACES IN UNlV^RStTlESf iNDllSTRri AND FEDEAAL LABORATORIES- 

This sali eht fact gives added value to research funded 
in uni verstti esf and jt accounts to an important extent 

FOR THE EpiPHASIS ON FEDERAL FUNOJNG OF RESEARCH THROUGH 
THE NaTIOHAL SciEltCE FoUltDATlON^ 

In Fiscal Year 1985 NSF grJvnts supported 

APPROXINATELV 961)0 GRADUATE STUDENTS IN SCIENCE AltD 
ENGINEERING- ThE LEVEL OF fUltDiNG KE PROPOSE FOR FY 
198<1 WILL SUPPORT iQf^lQO OF THOSE STUDENTSi WHO HILL 
THEN SE AVAILABLE FOR THE LARGE S^T INDUSTRIAL PERSONNEL 
NEEDS PROJECTED f^OR THE END OF THE DECADE AND BEVOND- 
HC'flE DETERMINED THAT THE UNITED STATES WiLL FACE 
COMING TECHNOLOGICAL CHALLENGES Vf 1 TH THE WORLD'S STRONGEST 
RESEARCH AND TRAINING ENTERPRISE' 

At THE SAME T1HE WE^RE AWARE THAT AN IMPORTANT PART OP 
OUR EDUCATIUKAL STSTEH IS INCREASINGLY COMPROMISED BV 
THE VfORSENltfG ABILITV CtF UHtVERSlTtES TO COMPETE WITH 

industrv for technically trained PE0PLE"*N0TABLV RECEHT 

PhDs FOR EHTRV-LEVEL FACULTV POSITIONS- \h THE PAST V^AR 

we've been Consulting >/ith mant professional groups and 
universities about this problem^ which has also been a focus 
of this comhittee' ou« common concern is to f|hd wh^\ 

THE FEDERAL GOVERNMENT CAN APPLY RESOURCES ANl LEADERsilfP 
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TO INITIATE SOME HEEDED [ftPROVSHCHTS IN SCt£NC£ AND 
SNGINECRI.'IG EDUCATION^ 

)tZ*VZ HOH DCVlSCO SEVERAL SPECIFIC NEW PROCRAHS TO 
ADDRESS WHAT »fE F££C IS THE HOST CRITICAL PROBLEHi THE 
IHADEOUATE supply of hew JUmOR EHCIKEEntHG AKD SCIENCE 
FACULTY IN UNt VEflS I T t £S "AND THE SHORTAGE OF OUALtFlEO 
SECONDARY SCHOOL SCUNCE AND tIATH TFACH£RS. 

One pRiiCRAHf CALLED PRES t D£ KTIAL YOUKC iNVESTtCATOR 

Awards and adhI mistered by NSF^ will attract recent PhUs 
to uhtversltv research who hight otherviss choose 
non'teachinc careers in industry- Outstanding young 

INVESTIGATORS VUl BE ELtGlDLE rOR Uf> TO FIVE YEARS OF 
RESf.ARCH SUPPORT UNDER THtS PROGRAH/ UP TO tlOO^OQO 
PER YEAR OF SHARED FEDERAL AKD PRIVATE SUPPORT. ThI S 
HATCHtKG PROVISIOK WILL PROVIDE SOHE EXTERNAL iKFLUEtlCE 
ON THE FIELDS OF SCIENCE AND ENGINEERING THAT VILL BE 
EMPHASIZED^ REFLECTIHG Klr^H PRIORITY KEEDS OF IHDUSTRIAL 

pAftTiciPAHTSt The universities would pay the faculty 

HSimSR's SALARY/ SO THE ENTIRE AWARD AHOUKT WOULD BE 
AVAILABLE FOR ASSEAACh. KE EKVISION UP TO 200 NEv^ 

AWARDS Each yeaaj witnin fiwt YEARS th£re would be OKE 

THOUSAKD rOUHG FACULTY--A SIGNIFICANT PORTION OF THE 
nation's UmvERSITY RESEARCH FACltLTY"lH THE PROGRAtt' 



There are also several programs AitifD at shortages of 

QUALIFIED SCIENCE AND KATH TEACHERS IN SECONDARr SCHOOLS* 

One ts A PROGRAM in NSF to perhit current science and kath 

TEACHERS TO UPGRADE THEIR SUBJECT MATTER SKILLS THROUGH 
UNIVERSITY COURSES. QvER A PERIOD OF THREE TO FIVE YEARSi 
T»E PflOGRAM MOULD SUILD UP TO ABOUT lOfOOO PARTICIPANTS 
PER YEAR- This program also requires matching NON-FEDERAL 
FUNDS* A COMPA.^ION P^OGRArf IN THE DEPARTMENT Or EDUCATION 
KILL PROVIDE BLOCK GRANTS TO LOCAL SCHOOL DISTRICTS TO 
PERMIT THEM TO TRAIN ADDITIONAL TEACHERS IN haTK AND 

SCIENCE* These mould include teachers currently in 

OTHER DISCIPLINES^ RETIRED TEACHERS^ AND INDIVIDUALS 

IN BUSINESS AND INDUSTRY- APPROXIMATELY JO.OOO TEACHERS 

COULD BE TRAINED UNDER THIS PROGRAM OVER A rOUR"YEAR 

PERIOD. There ^ill also be a h;cM.Y vimble Presidential 
Science AND ^Iathematics Teachihg Ai^ards' program ^o 

HONOR OUTSTANDING SCHOOL TEACHERS AND THEIR SCHOOLS 

AND TO EMPHASIZE THE NATIONAL IMPORTANCE OF GOOD SECGHDARY 

SCHOOL PROGRAKS- 

The costs for these education programs'will not be 

GREAT^ BUT BY CGNCENTRATt N% RESOURCES STRICTLY WHERE THEv'ftE 
MOST HEEDED-^ON GOOD .FACULTY-*WE ANTICIPATE SUBSTANTIAL 
LONG-TERM BENEFITS- 

We also see ^Y i934 as a "time to make deeded inroads on 
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THE OTKEft MAJOR UMIVERSITY RESEARCH PROBLEM— 9<jTttODED 
AND OBSOLETE fiESEARCH EQUIPMEHT AND INS RUMENIAIION' HOST 
OF THE ADDITIOHAL SUPPORT FOR PURCHASE OF EQUIPMENT HILL BE 
INCLUDED l» THE FUNDS ALLOCATED FDR f^SEiftCHi RATHER TMAH AS 
SEPARATE/ C0HPETIH6 PjtOGRAMS' \H. Al^lt WE ESTIMATE THE 
PROPOSE^ LFVEL OF BA^IC RESEARCH FU^IffG HRL INCLUDE HEARLY 
t'fOO HILLIOH FOR PURCHASE AMD REPLACEHEHT OF I fiSTRU HE HTAT 1 0«- 

f1«^ Chairman, I have tried to describe how the 

^ ADHIKISTRATION EKTENDS to iPtPLEHEttT ITS SCIENCE AHD TECHHOLOGY 
POLICY^-AHD HOW THAT POLICY IS RESPOHSlVE TO THE VERY REAL 
Pf^OBLEMS OUR flAT10» PACES AS TH^ LEADIHG IffDUSTjllAL FORCE 

THE W0RLI> Ky FOCUS ON PROGRAMS' RATHER THAN OH ^JUMSERS 
£tEFL£CTS MT STRONG COffVlCTlO» THAT OUR SUCCESS WtLL BE 
^MEASURED BY HOW WISELT M£ US^ »«HAT£VES RESOURCES ARE ^^VAiLABLEi 
HOT BY HOW MUCH WE SPEND^ 

NEVERTHELESS* I REpGHIZE THE IHTEftEST IN COMPARIH6 
LEVELS OF E*XPE«DtTtJRES# SO LET ME HAKE JUST A PEW COMMEHTS 
ABOUT THE DATA THAT APPEAR l>* THE ^PEClAt, ANALYSIS OF THE 
flSO ^ORTIOfl Of THE BtJDCET' 

You WILL NOTE THAT THE COHPARISOHS BETWEEH BASIC RESEARCH 
IH FY 19g> AHD 1981 ARE DOMINATED BY TwO THIHGS; THE , 
LARGE INCREASES IN THE PHYSICAL SC I EHCE S AHD cHCl HE ERt HC'SOME 
15 PERCEfiT OV^R o»F YEAR--AND TH£ INCREASE OF ABOUT 
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5 PERCerfT FOR THE Ll^^E SCJENCES- ThE LJFE SCJ ENCESi A 
VERY PRODUCTIVE AND RICH AREA OF RESEARCH^ NAVE EXP^RJEtlCED 
'a huh growth rate SiHCE THE MlD-1950's- ThAT GROWTH 

far exceeded that for the increasingly constraihed 
physical sciences upon wnich oufi jkdustries so depend- 
Today the ljfe sciences are very hSalthvi and the skallEr 

INCREASES won't AFFECT THEJR VtTALrTY- 1n A CLiKATE 
OF INTENSE FISCAL SCRUTlHt* JT'S NO ^ONGEft POSSIBLE TO 
SPREAD INCREASES UNII^ORNIV THROUGHOUT SCIENCE*. GiVEN 
THE RESOURCES ALREADY COHHtTTED TO THE LIFE SCJENCeS 

Over the years^ we're conj^jD£nt that tne host PROmSING 

RESEARCH JK THOSE FIELDS WRL CONTINUE TO BE WELL 
SUPPORTED- We now HAVE TO CONCENTRATE ON THOSE AREAS 
tH THE PHYSICAL SCIENCES ANP ENGINEERINO THAT HAVE BEEN 
NEGLECTED/ YET WHJCH PROmSE GREAT RETURN TO OUR FOREMOST 
NATIONAL PRtORUJES--lNDUSTRlAL ADVANCES TO FUEL OUR 
ECONOttYf AND DEFENSE- 

i BELIEVE FY 1984 CAN BE A PIVOTAL yEAR>Off FEDERAL 
PROORAHS IN R&D^ The ADHINtSIRATlOri HAS WORKED UONO AND 
HARD TO STRUCTURE A SCi£tlCE A^D T£CHNOLOGV POLICY THA^ 
ADDRESSES CRITICAL NEEDS IN OUR SOCUTV- ThE PROGRAm 
PRESENTED TO YOU REPRESENT OUR J HPL EftENTATJ ON OF THAT 

poLJcy* The Adhjnistratjon ts anxk^us to work with th£ 
Congress to set the country on a productive course to 
make the best possible use of the resources and hctentjal 

of our uhlveasjtiesf fepeftal la^oratorj £s # ahd jiidustrul 
enterprise. 

HR* CnAtRKANf THIS CONCLUDES MY PORKA'l PRESENTATION- 
1 WOULD BE NAPPY TO RESPOND TO QUESTIONS rROH HE>ffiERS OF 
THE COHHITTEE- 
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Mr. I-YtiUA. Thank ^ou vtTy m^chF Dr. Keywortli. I want to start 
out b> ^>in^ thiit i\ui> i> iibuut a 180-degree turn in this presenta- 
tion from what It haii buun in previous >'ear&, and I hope that 
whether >ou want tu ur not, ni^ybe jou can take jsome of the tredit 
for \L 

i think the administration has addressed some very fundamental 
ijULbtiunb. I iiuticed in thu budget briefing this special analysis back 
in the case ^ectio^^i fur restjarch and developments where you talk 
about a new center fur materials research at Lawrence Berkeley, 
the expansion of the b>nchatron light source, the aerodynamic sim- 
ulation at Ames. You go on and talk about attracting high caliber 
scientists and engineers, parlicularly >oung faculty aiembers, into, 
research, and encourage support fur their careers, creative interac- 
tion, upgrade scientific research in universities, using the NSF and 
DOD to improve teaching of science aad math in the Nation's sec- 
ondary schools. ^ 

Those are things we ha\e been tijlking about for &onie time that 
needed attention. ■ . . . ^ 

We have tried to attract that I think this is \ery constructive, to 
have it in the budgert books. I give you credit, blame, whatever, 
that it is in there. 

I think it is very good and it certainly indicates a cojmaiitment, 
as I intt tpret it^ that the administration and the other agencies are 
planning to tvixlly support some of these things that we need very 
much for uur' well being, ^nd, a., jou outlined in your stateaieiit, 
>>ju also mentioned the need fur Federal programs to insure techni- 
cally trained personnel 

In addition to university research, what other programs vrould 
>ou suggest to encourage ypung people to get a technical education, 
and how do we encourage more math and science teachers? 

Dn Keywokih. Mr Chairman. I think we have all come to real- 
ly huw enormou&b cymplex this problem is of stimulating interest 
in science and math in pre-colleg^age children. I think personally 
the singlemust important thing we i^an do is attempt to restore edu- 
cation, particular!) in science, mathematics, and 1 might' also add 
foreign languages, as the highest possible priority responsibility for 
a parent. 

What we have tried to do. as I am sure you realize, is generate 
prt^^rams— within the^Nationat Science Foundation and the De- 
partment of Education "that will provide exactly that stioiulus. 

With more than, if I recollects $100 billion spent each year in the 
Uniteu States on precollege education, it is not ah issue that is 
going tu be addressed b> a Federal program alone, but awareness is 
increasing. ^ ^ . 

There have been innovative progrUms^in several states^ including . 
California. 

I think it is becoming a higher and higher priority national need, 
and I think w^ are both trym^ to lead and respond tu that impor- 
tant issue right now. t 

Mr. FuqUa. Thank you. 

Mr. Sensenbrenner? 

Mr SensuniiiienneR; Thank you. Mr Chairman. I would like to 
foUuw up on the Chairman's questions relative to the secondary 
school math and science education program. 
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The Subcommittee on Science Research and Technology had a 
number of hearin^^ otUthai subject over the patft 1!4 years. One of 
the, thingb that|Vve.J^ard again and again was that secondary 
school teacher bilar> structures vvere such that the i,ood math and 
science teachtrs jumped off to a substantially higher paying job in 
private industry/ thereby leaving the mediocre -,nd poo. science 
and math teachers teaching the'kids. 

Guen the phi)oboph> of local control of education ai^d local nego- 
tiation orttsachen?' 4>iflar> contracts* h<m does the ladminist ratio n*s 
proposal address this problem? . ^ 

Dr., Keyworth, Thank you, Mr. Sensenbrenner. I think you 
really bring out the* key issue in the rath^ general response I 
gave. 

What we have tried to do is to provide, literally* presidential rec- 
ognition to top teacherb in mathematics and science. It is leader- 
ship and stimulus, but it is not by itself going to rectify the prob- 
lem. - , » 
The real problem, as yoXi said yourself, is the fact that precollege 
public schoolteachers are paid at an absolii^el} unacceptably low 
rate.^ ) \ 

It IS going to hav^to be taken <-dre of at the State and local gov- 
ernment \e\hl. I iftink thei^ has been very little question about 
that. By theV^itimulus that we are trying to provide in Dur pro-" 
grams here, we will help to^stimulate that, but notksolve it. 

Mr. Sensenbrenneh. I agree with you. I would nke to make an* 
other point. Most of the " contracts that are negotiated between 
school boards and teachers' unions set forth a uniform salary struc^ 
ture for teache s with x number of years of service,- regardless of 
what they teach, whether it fs the first grade or physical education 
or calculus or advanced physics. 

That really puts at a substantial disadvantage those teachers 
that do have skills that are marketable outside of the educational 
community. ^ ' ■ 

I think we all recognize the problem; we are all very short on 
soliitionsvsin<^e obviously the Federal Government is not going to b? 
taking over paying highej salaries to good math and ^cience teach^ 
ers all arouhd the country.' ' 

Dr. Keyworth. Let us draW £jn analogy for a second. We face the 
same problem in engineering schools, where traditionally engineer- 
ing fttculty have been paid the same as everyone else— with the ex- 
clusion, of C9ursev of the two precedents, the members of the legal 
and medical professions. 

In the last 2 years we have seen a major change in a laige 
.number of American universities, which are providing incremental 
jsalary increases for engineering faculty to react to the supply and 
.demand to which you are referring. 

Clearly, the same thing is warranted in precollege education, and 
it will be interesting to' see What happens in the next year or two 
as a large number of States are beginning to wrestle with this 
problem. ' - ^ 

Mr. Sensenbrenner. Th^nk yOu very much. \ 
Mr. FuQUA. Mr. Brown? 
Mr. Brown. Thank you. Mr Chairman. 



Dr Keyworlh, Ifl me bv^in by seconding the remarks of the 
Chairman and Mr SuiLsenbienner whh rtsgard to the changes that 
we have percei\ed in addret^ing bome of the bcic^nce policy isbues. 

I think it is fairly commendable that +he administration is rec- 
ommending a dynamic approach to some of the problem areas such 
as science education and uni\eri>it> laboratory ot^lescence in this 
budge* 

I dou't need to tell you how much the committee members are 
gratified at that, and obv^ou^l^ ue feel that your iiipu"Hias been 
helpful. That doesn't exhaust all of the good things that are in the 
budget, but it would not be my proper role ju5>t to Ibcub on the good 
Jthings> would it? 

You have commented in our statement the need to redress the 
:JO-year imbalance in defense exenditures and tht; large proportion 
of the R&D budget that is now occupied by defense. 
. I think an analy3ii> or review of bpecial anal>^is caise bhowb level 
funding on cinliann^riented R&D for the last :1 years of about $!-> 
billion and a very rapid growth in military R&D during tliat same 
period, up- Ahat" is the figure there on military R&D? 

Well, it is a \L'rv Jarge figure, about twice as much or more than 
the civilian. I don t have the numbers right here before me 

The breakdown on that shows thai a good part of that— maybe 
half— is associated with the MX and the Trident. 

Of course, if you believe in the MX and Trident, that is very im- 
portant R&D. but,^ if Congress were to scrap both of those pro* 
grams,Vo.^J' wouldn't have very much left and we aee the situation 
in its starjt reality, which ib that we are Cutting civilian R&D sub- 
stantially by the erosion of inflation, if nothing else, and we are 
spending a hell of a lot more on defense. 

Do you think that that is going to solve the problems of this 
country? * 

Dr Kkyworth Mr, Brown, I welcome the opportunity to re- 
spond. becauN^ that h an absolutel> kc> question to understanding 
this proposed R&D budget. 

First, let me agree with >our observatjonb. We are seeing a 29- 
percent increase in defense R&D. 

Mr. Brown. Real dollars? 

Dr. Keyworth. Real dollars Fortunately the inflation rate hab 
been reduced sufficiently that the two are no longer substantifdiy 
different But the civilian R&D hab not gone up- We have moved 
from a near T^O rV) bplit between cj\ilian and defense to a near two 
to one 

Wkh reference to the Trident II> the and the MX missiles. I 
must say without tho.se activities I think our problemb will be 
much more serious than a problem of industrial competitiveness. 

A nation severely stretched in a time of unilateral disarmament 
is a nation that lacKi^suffitierit commitment to maintain iti>elf ^is 
strong nation However, v.e mubt look carefully at what is happen- 
Hiir^^itliinthe civilian programs. 

Last yeary this, yearvand majbe for another year or two we have 
opportunities to ishift funding from areas of development wheie our 
moneys have not been effectively or efficiently spent in the past to 
this area I will simply refer to as a Federal trust, this area of in- 
suring tomorrow « technical manpower. 
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I agruL* witf\ vuu th;it iih ihe Nation*s R&D total —that is defense. ^ 
industry's Lvniinitrntiiti and ihtf Federal Government's civitian pro 
grams— gro^^ Si v^e mo&t look at basic research, which is almost en 
lirely federally funded* as the source of taJent to fuel t^at R&D In 
that sense basic research is going to have lo continue to grow at a 
rate essentially the same as the total investment in R&D. * 

I think you are *;oing to t^c't* a resurgence of wise^v directed Fed 
eral civilian R&D. 

. Mr Brown. Thi,s is not the forum to ar'ie with your assertions 
about whether or nut thosv of us who favor a healthy or civilian 
R&D are engaged in unilaterat disarmament or other aspects of 
our military .philosophy^ but I vtould point out thai the numbers 
that are revealed in Special K shows this administration is s|tend- 
ing as much on the Trident and MX R&D* so-calledi as they are on 
all civilian R&D. y 

In my opinion, that is not an adetjisate balance. I recognize, you 
disagree with ih'at. " " " . 

Let me-s^k you seyeral specific questions. ^ -. ^ ' i 
You have initi;^ted in the past year or so some special inqiiiiJ'ies 
into aeronautical R&D. The results of that are thoroughly com- 
mertdable in my view. You have onderway an investigation of the 
Federal iabij* thoroughly commendable in m> view, you are Work^ /' 
ing on scientific communication problems and whether we need r^- 
strictions on that. 

In each of these cases ttie Congress would appreciate the oppdr 
tunity to 1^*^ consulted. One of them is already completed; the other 
two are in process. 



S^cifically, on the t^cientific communication and national secu- 
rr^^yM wouldn't want thtit study to be overwhelmed by the dogma 
that I perceive in the executive branch and it shoold have some ex- 
terna^ input to it. 

Do you think there is any chance of that? 

Dr. Kkyworth. There is a chance that we will have cominunica 
tion wr -i the Congress, but there is no chance that the dogma, as 
yoii refer to it* wiil be introduced here. I want to point out that a 
month or so ago the President was interviewed on the spur of the 
moment by a member of the press and asked about exactly this 
issue. 

His responst* was that under no circumstances will we threaten 
the creative environment that inakeft our universities best There 
may be special cases where some care has to be taken, but I really 
don t thmk America's academic research is going to come under in^ 
tense scrotiny. There may be dogma in some corners, but dogma 
does not come from the White House. 

Mr. BftOWN. Thank you for that response. 

Mr. FUQUA. Thank you, Mr. Brown. 

Mr. Skeen? 

Mr Skkkn. Thank you. Mr. Chairman. 

I want to wdcome you* too* Dr. Keyworth. Also good to see a 
fellow New Mexican. 

' ),>e ot the things I Was most impressed with wa? the President's 
nit ntion of the quality of education initiative to encourage an im- 
pr )\cment in the math and science instruction. 
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I am ti little lofilubi'd During; >our testimony you spoke of some 
* of these~the implementation of &<Jme of the&e programs as if it 
was" in existence already or PiOpoi>ed- Coul^T you differentiate a 
little for me on those programs that are m exi&tence and working 
and those that you have proposed? 

Or Kevwouth. The bulk of the programs, Mr Skeen* to which 
you have referred are new introductions in the fiscal 1984 budget. 
Our reason for not having put these in last year is really 9uite 
straight forwards especially if one has worked with the private 
sector, academic, and industrial groups to try to understand their 
'input. 

I don't think until the last 6 or 8 months anyone has been in any 
position to provide' well -thought out programs to address these 
needs. Last year— and in retrospect, I vvill say it is extremely fortu- 
nate^the Congress chnse to* without definition, restore some of the 
funding within the National Science Foundation the administra- 
tion chose to cutr We will now ce^TTainly use"some of those restored 
funds to get an early start on some of these new programs. 
What I have referred to here, Mr- Skeen, are new programs. 
Mr Skeen One other question. We recently dedicated a new 
hifih energy laser systems \ ^ facility at White Sands in New 
Mexico I have become very inLt*rested in this technology. To what ' 
extent is th»' administration interested in the priorities of high 
' energy laser systems? 

By the way, I would like to mention along with tho discussion 
that my colleague. Mr. Brown, wan making, that it was emphasized 
during the dedication of this facility, first of all it was a multiserv^ 
ice facility, w^hich also included not only just a militsry application 
but nonmilitary; and tho.se people interested in using that kind of 
test facility were certainly welcome to Uiie it on- a ^tfact^asis.- 
And I think it is a far-reaching program and a new approach, in 
my vi<?w, to the way some of our military R&D establishments are 
used and that they are welcoming honmilitary operators on these 
facilities, and so forth. 
— ^ Also^ alonfT with that, lo what extent does the administration co- 



ordinate these kinds of activities between b^uch departments as 
r DOa DOE. and NASA? 

Dr. Keywokth. 1 will avoid the temptation of making an exces- 
sively long response to that because this is an area I have been 
deeply involved in since I first came here. 

More than I year ago the President asked me to set up a group 
in the White House Science Council, which at that time was being 
organized, to look at major nc potential military technologies 
and, specifically, to iook at the uaestion of directed energy and 
high-energy lasers. 

I think there is wide recognition within the government that a 
more concerted, consoliiated, coordinated effort has &oi to develop. 
We have spent a lot of money so far, approximately a half a billion 
dollars throughout the entire government- There i!5 a huge poten- 
tial here, and we have to a Better job of realizing that potential 
The facility to which you refer, Mr- Skeen, is a first-class facility. 
It does provide us with a major new capability, and you will $ee in 
the next year a real effort within the community to do exactly the 
coordinating to which you were referring. 
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Mr cjklkn I want i.<>niint nd the t^dhri and you. Tliank yatt for 
jour le5Umon> tudii *. I mn hearten i b> the entire dissertation. I 
appreciate your bein * here. 
Thank vou* Mr CKairman 
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iru^ xjt^v«4i. Douquard. y 
Mrs. BoitQUARD. ilr. Chairman* I ash permission ut case I run 
over thai I may sutjmit questions to Dr. Keyworth fpr the record. 
"Mr: E^HOWt^.-WUh^^ ^ 

Mris. BoUQUAHi). n all kindness. Br. K^^yworth^, I really don't 
think this claim uf&tront; :>ujjpurl fo^ Federal R&D is going to hold 
up under close scrut ny. / ^\ 

Asi I look at it* with an increase ir* the defenie compoBfffu, which 



)iUion increase, then 17 percent increase in the 
undatiun progranit I think this means that the 
receive our tech.ioloijy development, the pro- 
grainb that drive t(/chnolog> transfer, civilian research, also NASA 
research* DOE. tjiese programs have suffered a cut of over $600 
million. Ls that i^ot correct. Dr. KeywOrt^? 

Dr KEVwoRyu. Excubc me. The S600 million cut has occurred in 
which particular nreas? 

Mrb. 3oujaLARD. In basic civilian research, the NASA programs* 
the |>rugrtijli> m civHu^n R&D where ve get our greatest technology 
transfer^j ' , ' ^ 

Dn K>^Yv\{ORiH. If yiu take a careful look at what was done in 
thosL* pt(*grams, >ou1l see that ^^e have not v^rithdrawn funds from 
legitimate* productive basic research or civilian research that can 
drive industry into fanning an emt^rging defense. Take a good care* 

Jul look For example, the shuttle has 

Mrs. BoUQUAKD- Tliat s what I did. Dr Keyworth. That's why I 

"^dsked-th^? question -^^ _ _ 

Dr. KtYwoRTJL The s^huttTe "has novv'^inov^d tnto the operational 
phase. Y(>'i will see there has been .some cut* yes* in that aspect of 
NASA R&D But vou will also see a lli-percent increase in the utili- 
sation of the shuttle and new missions. 

Mrs. BouQUAKD. I vt^ai^n't asking about specifics. I was saying 
those programs suffered a $M0 million cut. 

Dr. Keyworth. I am saying it occurred because we reached a 
level ofniuturity in Ihe prograrn. 
Mrs. BouQUARD. But you did nave a $600 million cut? 
Dr. Kkywortk. It was reprograming. I never looked at it as a 
cut. 

Mrs. EoUQUAKD. How about fossil and solar conservation? 

Dr. Keyworth. A cut* unquestionably a cut. I think you under- 
stand thaf we feel veiy strongly that those programs either are T>^t 
appropriate fur thfr P't?deral Government or are programs that rep^ 
resent ineffective ustr of Federal fundi, we have tried to keep the 
components w/iere ^ve felt the program value was high and appro- 
priateness was there. 

Mre. BoLEQUARD, I would say again I think your statement of 
strong support for Federal R&D didn't really hold up. I want to 
know something about— did tlie DOE request funding for the Na- 
tional Center for Advanced Materials at Berkley from 0MB? Who 
was responsible for this? 
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Dr KKYwoinn It tva;? requosled from the Department of Energy, 
I have a copv of u leiter from tht* Secretary of Energy requesting 
that. 

Mrs BoutjUARD. I was going to ask you about the need for the 
advanced light source. It is my understanding there is some private 
development that is going to be moving into this area- 

Dr Keyworth If you mean the additions to the national synch- 
rotron light source at Brookhaven, that facility has been veiy, very 
heavily supported by the private sector. 

- On- the other hand, that is also the flagship 6f American con- 
densed matter science. 

Mrs BouQUARD. I am thinking about a company in Houston, 

Dr. KfiYWORTH. A company in Houston? 

Mrs. BouQUARD. Yes, sir. 

Dr. Keywortii. I am completely lost. I know of no private 
sector 

Mrs BouQL ARD I would like to pursue this with you further, if I 
may. 

I would like to turn to the high temperature materials labora- 
tory It is my understanding this was originally specified to be at 
Oak Ridge and they made arrangements they would not need a 
building Now it is 'unspecifie<i instead of being assigned to ORNL. 

It is my understanding tWs is to be funded out of the Transporta- 
tion Energy ^Conservation Act. Is that correct? 

Dr Keyworth. Yes* I. believe it is being funded out of conserva- 
tion I believe the c is every intention tbat it be at Oak Ridge and 
no place other thaii at Oak Ridge. 

Mrs Bouquard. Who do you think is going to supply the operat- 
ing funds? Will basic science pay the operating expense of this? 

Dr Keywohth I cannot speak knowledgeably about the detailed 
mechanisms within the Department of Energy. I can only say I am 
certain the Department of Energy tfttendi* to provide the operating 
support. 

Mrs. BocQUARD. It is my understanding the $20 rniliion will not 
be needed for a new building because arrangements have been 
made to house this in another building When we art? facing.a $200 
billion deficit, I think this is one area we could cut back on. I 
would like to pursue these additional questions with you. 

Thank you> Mr. Chairman. 

Mr. Brown. Thank you. 

Mr. Bateman. 

Mr. Schneider. Mr. Chairman, are we going by order of appear- 
ance Or seniority? 
Mr. Brown. We are going by order of appearance. 
Mr SCHNEiDKR. Thank you. I didn't want to be overlooked. 
Mr. Brown. You didn't appear to the committee on time. 
Mr. Schneider. Thank you. 

Mr Bateman. Pr. Keyworth, there has been some grumbling of 
commercialization of the weather satellite program that is conduct* 
ed through the National Oceanographic and Atmospheric Agency. 
Have you and your colleagues of the Office of Science and Technol- 
ogy Policy been involved in those discussiuns? And is there any of- 
ficial administration position with regard to commercialization? 
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Dr. Kkwvoktil (Vitaini>. Ttrwt, I think it is fair for me to say we 
have taken.the ItMd position on tdat issue^ and I can certainly tel! 
you the ^administration putic> has been to try to promote as much 
posijible private bectur invoKt;ment in ti e space program, including 
the Landsat—andi as il is; called^ Met^at programs to which you 
are referrinfj. 

It has; aii>tJ bet;n our re5>puni)ibility to insure that the Federal 
Governments needs are insnr. i. Right now we are in the process 
of doing our best to explore the specifics.of private sector takeover 
of each of those individual space opportunities^Landsat, Metsat, 
and for that matten launch services. 

Mr. Bateman. May I ask a followup question in light of that 
answer? Do you regard Comsat as being a private sector phenom- 
ena? I find it a little different than the norm of the private sector 
I wondered if you had observations on that? 

Dr. Kevwokth. Without trying to be facetious, I think I could 
say you and I look at the problem the same way. i think there is 
public sector, private sector, and something in between 

Mr- Bateman. Mr. Chairman, I would look forward to further 
discussions on the i>ubject with the doctor in light of the responses 
to the question. 

Thank you. 

Mr. Brown. Thank you, Mr. Bateman. , ■ 

Mr. Mi n eta. 

Mr. MfNETA. Thank you, Mr. Chi^irman. 

Dr. Keywortht I am a new member of tl|is committee* so you will 
have to excuse me as I try to grai>p some of the fundamentals of 
what we are trying to deal with. 

One of the concerns that I have is this whole area of renewed 
interest now in math, science, and foreign languages that you men- 
tioned. I am wondering, is that from the perspective of just a na- 
.tional defense effort? 

Dr. Keyworth. Not at all. It is primarily from lookingjbrward 
several years and seeing what will be required to insure that this 
Natioji's economy can grow and that the essential , requirements 
will be met. 

As we have done that* manpower* people* has more and more 
come to be the central issue. It is by no means dominated by de- 
fense. 

In fact- if I may add a comment, I have appreciated the generous 
comments^about our changes in policy. But let me assure you that 
the really'important thing here ig thafwhat we have done arose 
from, many, many, many meetings that the President chainKi on 
the subject of this; Nation*s industrial competitiveness. 

It was interesting, and will be interesting to most of you^ I think, 
to observe that the lowest common denominator that arose from 
these discussions-- which may have begun with trade or tax incen- 
tives, or v^rhatever — was people: tomorrow*s talent. 

That is what we have attempted to address in this budget 
Almost everything you see that represents a thrust are'a within the 
cml side either addresses people primarily for industrial growth 
for tomorrow or it addresses what we call the transfer of knowl- 
edge. 
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Mr MiNnrA I ihink ihat isi important. I come Trom an area that 
I think is known tor oiilreprt^nt'iiriat :jkil!b and basic scientific .de- 
velopment It is known as Siltcon Valley. Just as in 11)82 the buzz 
word Was infrastructure* it seems ia 1*J8^^ the new buzz word is 
high tejhnoiogy. ^ 

The question is whether or not the new apostles of high te^hnol- 
ogy arr- in fact, converts, c ■ is it a PR gimick? Are we really going 
to be deaMng with the whole ibsut* of trying to put public dollars 
into the area of basic re&earch verbU^Vappli^d research? How does 
our public dollar leveraging in R&D leverage on the public and pri- 
vate sector to do certain things? 

I would hope thai it is not just one case of saying, yes. we are 
going to do basic researchi but applied re^tJarch is going to be pri- 
vate sectqr because the marketplace will determine that- The mar- 
ketplace only determines that if there are economic returns, and 
there are many areas in which applied research may have long- 
term return implications that may never bee the dollars? going into 
them in applied research. 
^ So it seems to nie there are still areas of civilian R&D applied 
re^eaich effortti that we ought to still be concerned with and not 
just say. uelL applied research reall> belongs in the commercial 
Held and let it go. 

I would hope that in your role^and I really do welcome the em- 
phasis that is in thi.s budget about going back to bome of the basic 
areaj; and I commend you for that- But I would hope that it may 
not be just a clear bauc applied pri\dte-public kind of delineation - 

Dr. KEYWWmi I think you will certainly see that the govern- 
ment has fre*CfUentl> dealt with this problem by i^emantics. For ex- 
ample* we call fusion research basic research, whereas it is a clear 
cut example of an applied research with a very clear objective. It is 
jui?t very long term. 

We do the same thing ivith materials research- It has an immedi- 
ate application, much of it. but we call it basic research in order to 
put ii on the white side. 

I certainly agree witli you. I feel a deep fear over what may 
happen as an overreaction to what is clearly a new emphasis on 
high technology in considering Americas growth. 

We do have to act wisely in both basic reyearch and in those key 
areas of applied research. 

Look at what we have chosen to do thii? year after a very careful 
iTview in aeronautics retje^^ch. Even though it might have been 
better if American industr> had been supporting a lot of that aero- 
nautical research over the past 7)0 years* the fact is we have an in- 
dustry that depends upon this Federal role. So we are continuing to 
support aeronautics rei^earch v\ith vigor and enthusiasm and clear 
p^iliry support from the President. 

That is an applied area. I agree with you that the l!ne is fuzxy. 
One cannot draw a clearcut distinction between basiC and applied. 

One has to use judgment. 

Mr. Minj:ta. The recent publicity siven to particle W is an exam- 
ple whereas I understand that could have been an American facili- 
ty exee^t we did not fund it at some fwint and then it became 
sba.^thing of ■ became overseas thing. Is that an example of 
maybe where we are losing the lead in terms of what was? some- - 
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thmy that wr wcit* mittv in tht^ forefront of, and that was in the 
area of physica? 

Dr. KevWorth. I think ,tht' W particle observation is something 
much more serious than that. You will notice last year that high- 
ener^ physics received the biggest increase in any single area of 
science* 19 percent. And it is seeing a near comparable increase 
this year. But this patnts out a much more serious flaw than inad- 
equate federal funding. 

You are seeing a community, a critically important area of sci- 
ence* tearing itself apart through an inability to distinguish be- 
tween clearcut scientific priorities and what I will politely refer to 
as requirements for inf^titutional stability. 

There was ample meney within thfe high enet^ physics program 
to utilize perhaps the world'e best facility, the FermiLab, to do this 
same experiment. Instead^ Omds were drawn off to support what I 
think has been almost universally described by the community as a 
second-cliiss facility, but one that nevertheless did r<>present insti- 
tutional stability or institutional security. 

We have tried to Include in our budget a number of programs 
and mechanisms that will bring the community of those who need 
new manpower and those who need new technology, industries in 
particulari closer to the laboratories and the sources of new talent 

This Is another aspect of the problem. We have got to bring the 
scientific establishment of this country to think of themselves as 
being major players in solving tomorrow's problems* not simply as 
' being members, recipients of an entitlement program. 

What 1 am trying to say is that there is 3 problem beyond just 
money. 

Mr. MiNETA. We have seen that Washington is not No. 2 and we 
ought to go for it. 
Thank you* Mr. Chairman. 

Mr. BRow^f. Mr^i. Schneider* I am prepared to recogn'ze you now. 
You have to promise not to ask any critical questions about envi- 
ronmental research. 

Mrs. ScHNKiDLR. All 1-ighti Mr. Chairman. I am willing to go 
along with that. I happen to have a number of c[uestions relating to 
energy. I will leave the other 1.3 questions on the environment to 
you. 

Dr. Keyworth* I could have a series of questions to ask you I will 
attempt to be as brief as possible. 

I aiji interested in your reflection on the administration's policy 
direction toward greater invet>tment of our dollars of energy re- 
search rnd development for the long-range high risk. Can you give 
me your reflections after these past 2 years as to what that policy 
directive has brought us to? 

Dr. Keywokth. I think it has heavily brought us to two things- 
accepting a clearcut Federal responsibility for things such as 
fusion* which do represent a 21st century requirement or availabil- 
ity and. second, focusing broad disciplinary interests on long-term 
ne^ds for energy. 

For example* instead of providing and supporting new Federal 
loan guarantees for synthetic fuels, we conducted a program of 
basic research on materials that addressed some of the key prob- 
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Jem» tha* undt-rltiiJ the development of new prutot>pe facilities in 
synthetic fuels^ new breakthroughs in ceramics^ 

I think there is a better partnerfehip heie between what the pri- 
vate sector can do and what the Federal Government will do. 

The line of demarcation is important so each knows where the 
ther*s responsibility is. I think that has happened. 

Mrs. Schneider. Could you elaborate a littie bit on the stud> you 
have been conducting^ analyzing the propused cutb of the adminiEr 
tratiun in the area of research and develupment for renewable re- 
sources in energy? 

Mr. Keywokth. I am not— it is not clear to me 

Mrs. Schneider. I understand your office^ within the past 12 
months or sOj has been conducting a study as to the merits or de- 
merits of some of the cuts in the renewable energy area. 

Dr. Keyworth. My office? 

Mrs. Schneider. Your ofTice. 

Dr. Keyworth. I guess there are some things lurking in the 
corners. 

Mrs. Schneider. Perhaps you can check that out and submit a 
response later in writing. 
(The material follows:] 

Thtre ha& S>«^n no ttiudv in uJlfivt to the merits or demerits of cuts in the 
rentWiiblt tinjrg> artu. Whtii my uffKe didr h^/wcvtr. wab io proptise the three crite- 
ria. Vfhi^h t discUbseJ i*i niv t^'stinii^n^. to gu^dt^ tht^_Administr<itiMn'6 d^ci^Long oh 
R&D funding aJluLationi?. Tht Dt;f/*irtmtnt of Bn^m'^ ^>veral3 R&D budget propos 
ulft wt?rt- devtluped m lh\i, wuntext* t*nd th^ roiit^wiiblt energy programs were pr*" 
buinabl> anal>5cd a4 purl of thu, pri^csb. I suspet^t that the rum<^r that we are 
ducting a bpctifiL btud> in the renewabJe tnerg> area nia> ha^e arisen from DOEs 
own H&D budget preparation works 

Dr. Keyworth. Certainly. 

Mrs. Schneider. One of the areas that I am particularly con- 
cerned with is— the reason 1 way late this morning is, I was listen- 
ing to a briefing b> a Nobel prize winning economist discussing our 
economic future. He had emphasized the part of energy policy in 
the equatiun of determining what our economy wilt look like in the 
near future. This is rarely taken into consideration. We either talk 
about raising taxes+ cutting spending, dropping indexingi or what- 
ever. 

It seems to me that if we are looking toward a stable economy 
and we are loc/king toward a strong national defense, that Part of 
yuur role as the adviser to the President^our emphasis is on 
energy pulicy— should be one uf stability. It seems to me that the 
onf> stabilitjf that can be gained from our current energy policy or 
energy priorities is that we are putting all of our financial eggs in 
one basket* which is in the area of high risk, long range. 

Now, as you know* in the seventies we exper'enced the turbu- 
lence of the oil embarg^ies and the various prublems in the Middle 
East. 

We are talking about balance of trade and our trade deHcit next 
year being somewhere around $75 billion. 

We do not seem tu be addressing that in terms of R&I> science 
policy or energy when it seems to me that we say^ well, we will 
take care of our problems domesstitally when, in fact we are going 
tu be importing our phutuvoltaic technology from Japan— I guaran 



49 



\ 




tvv it-iu the \**ry i\vi\r futurCi nut tu mention other types of 
enori^\ tt*i.hiiolygKjs UidL ari? mure nedr teim th , i 6ufne of those 
, that being invested in oy our Government.- 

I would just like your convments on that. 
, Dr. Keyworth. As far ab t ti e administration considering the role 
of energy policy in economic p^lic> and planning. I think we have* 
I think thtre if> ^umethin^ ^ltje^beside& th^ long-term 21st century 
technology that we ha\e aae|jted and that is the Strategic Petro- 
leum Reaerve. \ 

\Ve feel the primary onrrgy thre^il to uur u^erall national secu- 
rit> would be in a fairly shurt-term^tutufT through some regional 
conflict or volatility. \ 

As you knuw* vte ha\e been rather aggressively proceeding to fill 
the btrategiV pt-truleum reserve tu accoitimodate that and to devise 
method:^ by which we will distribute thatVfiectively, 

I at^ree* there are areab where ^^e may be importing technologies 
in the future, I 5im not sure that I would u^d p| >tovoitaics as the 
first, because we have an aggre^y^e^rogr^ in that type of re- 
search. There certainly are othtrrST ^ \ 

The nuclear area, fur example^ is one whi^re, if this country 
^aniiut prmidt a basi^ un which nuclear can cqn*pete responsibly, 
then J think it is ver> likely that nuclear techi^^logy will become 
the purview of France. 

I think France will be exporting high energy intensive products 
such as aluminum, at a cost that is very? very drastically less than 
we in the United States can produce it. 

I du think ha\e a balanced program, I think ener^ is not the 
kind of No. 1 priority item it was in the seventiefi. I think we must 
rtxugnize the influences of the marketplace between the early sev- 
enties and now. That is why we ha\e so much more natural gas 
and oil and conservation coday, 

Mrs, ScHNEmER. I realize my time is up, I would like to close by 
stating that >ou mentioned our energy situation is not the problem 
it was in the seventies. I would like to submit in the seventies the 
elected officials sitting in thib room were working on crises man- 
agement. 

One oft I believe* the worst approaches to dealing with our na- 
tional economy or dealing with any problem. It s^ems to me if we 
are doing luntj range planning, uur investment must nut^be singly 
focused into long range* but also be focused tu the near term, Di- 
' versity lends itself to stability. 

That ii> both energ> stability and economic and nternational and 
national security stability. 

Thank you, Mr, Chairman. 

Mr. BiiOWN, Thank you* Mrs, Schneider 

MhRtid? 

Mr, Ri:iD. No questions. Mr Chairman. Thank you. 

Mr. Brown. Mr Walgren? 

Mr, WAir^RKN, Thank you, Mn Chairman. 

I wanted to ask I5r. Keyworth, with respect to the NSF budget 
prupo^als in particular^ it is ni> understanding th,^t the administra- 
tion has recognized bruadlj that trained work force and skills in 
uur wurk force in general are *?oing to bt? the ke> \q what we hope 
our economy will be and where we hope it will go and that the ad- 
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address that very! broadly across a 
ith rt^ifpePt to NSIF* I understand the 



proposal in the rL*st;tJtrch dn^a, in, particular, was strengilien'ed b> 



lich is a major and decei^t in : rem en t, 
-.arid the education component in NSF 
vtouid onl> bt' increased b> something in the range of $P or SiO 
mittion. \ i , 

Wouldn't it seem that a di ferent balance bhould be stru<jk there? 
Dr. Kevworth, Mr, Wa!gien» let me correct fi m^jor miscoVicep- 
tion h*?re. There have been a few pro^jrams over the yejars that 
have been specifically labehd education in thf^ National Science 
Foundati, but if we go batk and look at the original mandate of 
the Foun **tioni in fact 100 :>ercent of the National Science Foun- 
dation s ludget ib for educaljon, NSF programs lor research in an 
academic environment suppLjrt thousands and thousands of stu- 
dentSi tomorrow's trJeni, 

It is true the biggest intre^^es, the 2o percent increaseb in math-^ 
ematicsi plant sciences* astronomy and so oni are in area& other 
than thou* with the name ecucation on them/ But these programs 
also addresjS other needs in education, 

Mr WAU^rtLN. Certainly tHere is a dual effect of any dollars that 
are spent in that area and they ce ' ^y go to the education 
systeiri 

It is also true, I am sure- you would agree>Miat the research dol- 
lars p<^r se are almost exclusively with postcollege effect and a 
little bit of college effecti but .certainly nothing at all before, and it 
vtould beem that if y,^ are Ming to addres±> this training problem 
broadly that vte ought to be, in my view, using every institution we 
have available to us if it can imake a real significant contribution, 

I am wondering whetht;r shouldn't be approaching the NSF 
in that frame of mind? 1 

Dr. Kkyworth. You certain|> do raise a point that has taken a 
lot of our attention during thi last >ear Two of our progranis in 
the NSF afe addressing precollege* 

Grantedi they are small compared to the $1,2 billion of the entire 
NSF budget, but the> are alsc| very high in leverage in an area 
that is primarily the State andJocal governments' responsibilities. 

In addition> there ib^a program, which I believe is $50 million, in 
the Department that addresses the same issue, 

I think we do have a family of programs. I think the kinds of 
prograrmii that ha\e been proposed on the spui of the moment over 
the coui>e of the last >ear have been niore money than direction 
setting* ^ \ 

Instead, we now have ^ome h\fil\ leverage programs appropriate 
for today. They will provide leadership, but I don't think they will 
provide the solution. The solution going to have to be, nation- 
wide> not just a Federal Government or NSF role, 

Mr, Wai^REN, I Certainly agree with thaL I also feel that the 
problem that we are trying to address is really Jbigger than any of 
the institutions we have to address it, but that only underscores 
the point in my mind that it is most important that we use all of 
the avenue of progress on this probJem that are available to us> 
including the NSF ana Including the others. 
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U ho^ bi-en unclci-btanding that m far-times past in the NSF 
that theru v\a^ a firtvUer vniphd:?i:? percentagewi&e in termt> of tlie 
duUarb uxerull ^?n the education function as opposed to the pure re- 
search function. 

This would be going back into the 1950*s and early 1960*1. 

Ont* other question, if I ma>. What role do >ou see for the Office 
of Science and Technology Policy to play ip this balance that we 
c*rv going to have to btrike* if both thu NSF and the Department of 
Education are involved in this; effort? 

Dr. Ke^worth. I think we will play the role— perhaps even more 
aggressiveK than in the past -of working with each agency to try 
tiACume up with a coordinated program. This year we' had a series 
of cabinet councils with the President in which thii> was discussed 
across mai)y agencies, and I think that \^ why we are here with 
this budget today. 

I think you will &ee even a stronger policy thrust that the Presi- 
dent will Encourage during next year. 

1 mu^t make one comment. There is a vast difference between 
the rul^ we are proposing fur the National Science Foundation now 
and that which it held a iew >ears ago* in whicl) it was continuing 
to ofE^r programs that catne from the sixties. 

I haxe iidid this many times, but it is no lefi;s true, we face new 
prublems toda> becau^.of this tremendotis new compvtitiveness 
fr^m our trading partners* as well as tii4 Soviet Union. 
, We have tried to de\it>e programs Jtnat address the problems in 
toda>'h context, i)ot a collection of anachronistic programs that 
./were only margir>iilljf effective. 

We have brought in hundredb/of leaders from academia and in- 
duj^trial R&D and precollege education processes to give us their 
advice on where the> felt th<^ oest lever could be inserted. I hope 
wc will com*^ up with e\t;ji hettei programs and more effective pro- 
^^^ams in the future. / 

Again* money itself i& i^t the solution to ^his new problem. 

Mr. WaIuren. Just ir^clobing* I certainly agree we want to maJ'^ 
thib program a^^ effective as we pob&ibly can. Certainly there are 
change^ that have to. fee made. 1 have resisted what I felt was the 
poUtioil point of characterising these programs as of the 1960 s in- 
asrniKh as tL^tr 'yal base* as I understand it^ is in the educational 
poli^ of the hfti^b where we were reall>t as a whole society^ with- 
viiU an> asperbj)rfiit> at> to the role of government one wa> or the 
otMer, as a whole societv trying to grapple as best we could with 
t|^e position ye had fallen into. ' 

X 1 am alwa>i^ impresf^ed with the wisdom of the people that went 
before nie^I sset^ a great deal of that in the NSF roles; of the late 
/ fifties. / 

I look^forward to working with you in the procebs* Dr. Keywortn. 
Thaak you. 

Mr. FuQUA. Mr* Chandler. 

Mp: Chandler. No questions^ Mr. Chairman. 

Mr, FuQiJA. Mr. Walker? 

Mr. Walker. Thank you* Mr, Chairman. I am sorry, I just got 
h<5re. I have no questions at this time. 
Mr. FuqUa. Mr. Brown* further questions? 
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Mr. Brown. 1 haw a lot more questions^ JtTr. Chairman, but I am 
not sure how much time we ought tt^^ke with them. 

Were you going to go until 11 o*clock? Maybe I c^uld just ask one 
or two more. 

Mr. FuguA. As I mentioiied—L think you were here— Dr. 
Key^vorth is not feeling very well. Jje will stay. 
Mr. Bkuvvn. He ingoing to feel even worfi>e when heget^ through. 
Let na^ u^k just one question. 

Dr. Kejivorth, I wes quite interested in the initiative on scientif- 
ic instrumentation. You have got ii figure In the NSF budget— I 
think I recall^it ifa around $160 million* somewhere in that neigh' 
borhood. * 

We were fighting like mdd last year and the year before to get' 
^ $75 million. This represents a real increase. 

Could you explain to us a little more about the background for 
. that and how it wilt operate and I have certain concerns about it as 
^ all of the members of the committee over the years? have reflected, 
.and I want to see if you are responsive to those concerns. 
^ Dr. Keyworth. Since I first came to Washington, I think there 
\hiib been Kttle Question about the need for improvement in aca- 
demic instrumentation, research instrumentation. 
, Tlie*^estion ha^ been to find a mechanism. We set up a body 
about a year and a half ago to iook at both the magnitude of the 
need* which we interpreted as being on the order of a billion-dollar 
problem, arid the best solution. 
* -\9^ essentiall> unanimous conclu»io/i was that it would be best^ 
dyne if we could stimulate a coordinated response across all mis-^ 
bk\)n agencies that support R&D and basic research in particular. 

So we have a coordinated program. DOD, NASA, the Department 
of Enei^, and NSF. NSF is, 1 think, truly playing a leadership, 
role. They are not funding it all. 

The $180 million is the total capital equipment. There is a 61- 
percent increase in NSF'^ instrumentation budget.T'hej are bear- 
mfj part of the responsibility. 

yov know, it is not something we are going to take care of 
overnight. We have to dp two things, remedial work to over a few 
years restore the institutions, but then we have^to go carefully t6 
insure^that we try to build in^the mechanism * ^ill not allow 
this to happen again, that will not allow v ' Jmes to try to 

replace ac<iUisition of new equipment with pi^ ^ving institutional 
stability^ ^ - 

Mr Bkqww. So this $180 million, as the figure I see, is not just 
NSF. but includes several departments^ it is a coordinated pro- 
^Jram Is it a multi-year program? 

Dr. Kevworth. The S180 million is just for NSF. The total for all 
agencies is about $100 million. And , these will be muUiyear pro- 
grams. 

Mt^ Broww. Is it operating in accordance with guidelines or 
other guidance from the Executive Office? 

Dn Kevworth. There has been very clearcut poni:y guidance on 
this. However, I do not think there has been aiv Executive order 
from the President. 

Mn Brown. Could you submit to tht^ committee the guidelines 
that the system is operating under? . 
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l^Vhi* inatcrial follows? 



iNrKKAC^tNCV Insthumkntation (JriotTp 

Tilt ^uidtlirjo thijt ihtf Icitt'rti^tTiv^ IdstriJmviJtatiuh tiryuj) i*,vn>rkjN(i atiJer 
wtrt Bvl ma^in .1 ^^*tt'[iitn£ Turpob^ anJ Tussk^^nt to Jf^enibertj the Gruup 
by NSP'm Junt* as follows , ' 



Tht' IfUtJ^ifttni^ \V, ,ki(i>i UtouiJ on lliit\trri>it> Ri»M:*irch InittpumcfiUiUon will 
funJmi^ \>i ri'x-^\T\.h J«^W<tUiiv> imd vquipn^eiit in tho Ntition'^i> rv^rearch univer&i- 

TASKS 

Rfijftt ri*wiit ^tuditi's of sttitus of university rf5><*arch jnstrumentiittor*. 
Consid<*r approprintt^ Federal action 

modernize thtir rv^^e^irch laboViitoritfS. 

Report the Working Gri^upi^ dis>cut^>ion tu <^p[>rv>prjtite oiritMli> tit the Offii*; of 
Mfinogement and Budget. 

Dr, Keywortil Certainly, 

Mr» Bro^n, In the NSF^ I understand it will be incorporated as 
part of the regular granting process. Hence it will be don? on a 
peer review basi^s^ Lpi-esume? 

Dr, KtYWORTH, Right, 

Mr. Brown* It will, thei-^lure, go largely tu the primary reserach 
institutionb of the countrj? That causes a little bit of a problem, 
among some members of the committee who feel institutions in 
Mississippi and Alabama^ as ^\eU as California and Massachusetts^ 
ought to get some of this money* - ' 

Has that facto** been considered? 

Dr, Keywohth, Yes, it has. We will respond to you across each 
agencj^and trv to tell >ou what our objectives and guidelines have 
been, 

[The material follows;] 

R*:s£Aftcu Insthumentaiion Awards 

Tht^ b> whiih Iht ind*^jdo4i titieniiufe will make nj!?o4r*.h m&trumtnlation 

<iHards djfft^r amvii^ the ti^eiKies'v DOD vv<iJuati\jn of (>i>jpobaJi> v^iW be based on 
lh<: fui^Urb spelk'd uut bi^lo^ t^hith ^^ntaint'd jji tht DOI>'Uni\er&it> Ref^*arch 
Instrumentation Prof:r;ini Announctrmoiu 

rro]iu!>**lc* ttdl bt. Mrttnvd and i*v*ilu**twl by a DvD tommattv with r^rpreijenUtion 
irvm Iht^ Ki<m> Rt,v*urth Offi^tt* tbv Offict^ of Na\i*^ Re^eaich* *ind the Air Force 
OfHcc of Sc J pnti fie Rpsenrch The evaluation faclors wjU include 

1 Thequalily of the r<>&ear<:h. 

2 The miportancp of the research to the total I)oD research elforL 

Tho pciti'ntLitl fvr tin* propui>ed ini>triJnjtnUitjuti ti^ increafi producOvit> of 
ri*M-arih, i>t^ tu pro%idt^ iwv, i*ipai>dit> wtuch i'*gnificantl> auHJnenti pre^tnt re- 
search prt>ducttviiy 

{ Tht; putential for ihc |>r<fpfJsed et^u^pHKni to bt> folly utjh^>dp imlitdmg^hating 
vvith other groups 

,j Thp numbers of US ttti/en (jraduatv ntudt^nts who art* bcjng and will be 
* trained on thi* ajvvjciaU'd reswrch projects 

u Prv^ivu^ reiieiiri h-per!urmanit t^nd adt'tiuai> the ^n^tttoljunal fin,*lltie!> 

Thv level of thi» profiram dept^nd^i upon the availabihly of fund^. 

DOE Uiis tiot \vl {juMniM^l it> mivtruim^ntatiuji pnj^ram plants* liut e\pet.ts them to 
closely Veflect ESODs criteria 

NIH t, iftliria arv as foUowfl aiJ vjn bu fuund jrj Jth Biimj*?ditijl Rebear^h Support 
I BH^^ Shared Instrumentation Granu Annt^unceinent 
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Appiu^itimifi tir^' rr\ir^r'i li\ >pt>it«^ll> t.uii\riu>d initial n-^Lr^ ^r«jup^ b> t^e Divi 
»i4jn ol Itt^Mr^li firittil^ ihlUo IW ^L.^iUirit. find t^^Lhriii-uJ merit imd b> ihtr BRS 
SutK«KiHnitU*t^ ul \\w ti^'MriuL KcMNirvft ^Li|i^rt R^^^^r^ r<>mmittc<:' <ind the Ni^tion 
' ^1 Advi^r> Bv»eurt:h f{t'suuri4>^ ('^jun^il \}l tht> Piv^Aivn o\ ftt^can h Beftiarceit 
^DRR> for prii^ram a>n!?ii(^rativn& Kiindifig dt^iMun^ ^kik* the r(!>|H>n>ib4lJt> of the 
DRR and will fiot bo made iirior to Noveniber L ISJKl. 

Crttma for riwicw of ^applications include the following 

1 Thv t'Xi^ni to ^hit^i an uu^rd for tho sptxifii; instrument wuuld me^t the ^Ncn 
^ till*' nt*t S and enluingt^ ihr pidiiru^i rt'M^^irth i^ndi^rtvurs^ uf th<? m^jor uter^ b> pro- 
vidtnK un ini>trument thdt \> una^ailaUr i^r ti> v^hiih ^i^ailabilU^. ts hi>,^h[> hmjtt'd 

J The uvuilubdit> und ti>mmitn)rnt of tb^^ tif^proprjittt^ ttthn^al (-\pertis4.' viithm 
* the fn^r uw^r i^rcup ur lh(? rn^Ntutt<Jti for uj>t^ afthc tnstryrv^rit^tiori 

^ Tht* od^niuao vf the or«tinj/i4tnjtu*l pbn and the .-lJ jidvisgr> committee 
lor administratum uf thi' Kr^nl imludinf; >h»rLh^ ^rri^xLj^ . iont^b for asf cht? in 
strument' * * . 

-J The lostitut^pn n>mmjtrMvnt f*>r wntinueJ supp^trt tht utfli/^itujn and mam 
tcminct* of the inMrunient 

The b*^m^rjt of tlu* pro|K»M*d *n>trumorU to thtVu\cr^iII re^earv-h vommunitj it 
will ijerve ^ ^ 

NSF't* 4vwrdi5 wiil bt* ^ubj*\t to thrir itainiard ^^\io^^ process, as ue disi- 
cus^ied H«rvw^>vor. ^ nt^^rton 1 fur the s^'ktti«jn of rvbtMrtTh proje^t^. ii» stated below, 
can be found m NSF ^1^T1^. and 4]ddres;se> the effect of iIk^ research on tht nation^ 
Si tonci' ond t'Wnrerin^ mfrji>t rupture Thii> ptrm t^ the d^Mribution of a^^ards ^ith 
rt>hptM;t to tnfitjtuttijris jud ^tHji^rfiphu^d jr^^ to b(- 4-xpijciti> mv.loded in propos^^! 

^'V^lbifktMV 

Th^ National ^-^^^'^>si^ liuard o^i Au*;u«t li>M a^^roed to the following' criteria 
for thi' >iei*\tiun oi i^'searih project > b> the Natioi^al Sci<?nfe Foundation 

In order to pro\idt^ W f<ur and equitable election of tht most merit or ioijsi 
it-^earch projK*,^ lor support, th*' !S*>undatwn \\^ established criteria for their 
revM*wf and *'\Aio*iNo» Th*'?*e tntena are intended to by applied lo all research pr^ 
pti^ls m a baiamed and judii.jtHJ^ manner^ m aLCordanre uitb the objectL^e^ and 
oohti'nr ol *'ach piop(is*U> FoUr criteria for ib si^lettion of re.wrch projects by the 
NfUionai Screniv K^andation are i.^ied bi^io< . together wjih the element* that con 
stitute eu*h iriterron *^ 

\ Research performante Lvjiipt,-leiite— Thi^ ^riterton relates to the cflpabiht> of 
the invi'^tijiul^r the technical MJUAidoe>2» of the pro|jojied appro^^-h. and the adt 
i|uacv of tht* in^itutiunul rvsnource.^ availabk- 

^ Intrinsic .oetit of the rehear ch*-This i^rUenOi^ \^ Uiied to a^ite&s the likelihood 
thai the resetirch w»il l-vid lO nt'U ditno\erres or Jundamt^otal ad*.*mce> VMthin its 
held oi t*<,iente or euj;*JKvriri>i, or h*ue substantial impi*"^! oh pfo{:res> m that field 
or m other M:ientirjc and eti^i^i'^'Mnif fields 

hi Unht> or rvie^ijinci' of the rebi^irch— Th^s criterion is 0=^x^0 ^ assess the liUeti 
h^HHl that the reMrarth <M\ contribute to the athi^^ement ol a gOwl th;U is extrmsic 
or m Hdditmn to that oj the research field itself, and thereb> ^erve a> the busis for 
^ ne^^ or improved t*'chnoioij> or assi.^i in the M^lution oJ societal problems 

4 Etlect oi the researih oi* the infrastruciure*of science «nd engineering -This 
cntenon relates ,to the piHoniitii of the proposed ronarch to contribute to bt^iter un 
derstiindin*; or improi-em^'nt of the *iuaUt>, distribution, or i'lTe<;ti\ en^?8S of the Na 
tivm >H M lentiJlt and en^iinwim*; rrs^arv^h. education, tmd inunpower b^i>e 

t'nteriii and con'^titule an integral M'I th<K are applied in babnced 

ua.v to ail reM'iirrh propoi>al> m a*(.ordanLe \^dh the objetti^Pi* iind content of each 
proposal t 'ntenon > \ \ performance lompt len^.e. it, e!-s»vnijal 10 the e^. ablation of the 
quality of everv rewvirih proposal The relative wej*;ht *;iteii Criteria i2i and TJJ do 
pend> on the nrUort' of thi* propho<?d research Criterion [Ji, inirinsK merit, is eni 
phasiA^l m thi'e alutUion of basic reM'ntvh proj^osals- whde Criterion il*', utilit> or 
reievam^e. is enipu^isi/**d iii the evaluation of applied research proposals Criterion 
also rt*Jati»H to major *;im1 oriented a^^tr ities that the Foundation carries otit such 
as thoM^ directed ai improving; the knouled^e base underl>inj; science iind tecbnol 
oj^ pohcj, turlherin>; intorn itional co^>perat*on in s^^ience and engini-^^ring, and iid 
dressing areui ot national need Criterion 4. effect on the tnfr^Mructure of science 
and onKinwriiiK. permit thr evalu*ition of rese^iich protK>sals in terms of their po- 
tential ior improving ihe hi^ieniifi*^ i^iid enf^inixTini^ enterprise and iL't educational 
Haivit'*>- n u;i>s otlfrr than th<rt.e e^n om passed b\ the fint three criteria Included 
unucr this criterion are quii^tionH reiatiiiv' to si:i*"ntifit and eimneennK personnel, 
mdudin^ participntir>n of ^^OTnen and minorities, .he distribution of resources ^^ith 
respect to institutions and freof^raphual area, stiniulatian of qualil> activities in im 
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Aiiv •^iH^itk .tiMft^^ \hM apjiU ti^ ihdivtdu.ki pTLt^rcini!^. ^htU- falhn^ within till' 

Mr BuoWN. Thank you. 

The Chairman, Mr. Volkmer 

Mr \'OLKMK!t, Thank you* Mr rhoirtiian. 

1 am sorry I had to loavf I had another committee met^ting. 

Dr Keyuorth. I hiivo reviewed >oiji i>latement. There are some 
other things that 1 hiue lookt'd at in the budget and what I find^ 
correct me if I ani vi.rung — tke relatioiiiihjp of civil R&D as against 
military R&D* \vhat I find in reviewing it is that the military, ac- 
cording to iiiy figures, the total defense R&D is increasing consider- 
My betvvei^n 11)81* a i'} percent increase. Yet we had a slight 
decri^ase in what I call civilian, nondefense R&D. 

^Are thost' figures accurate? 

Dr. KevWOrth. Yjos. Tliat is essentially correct 

As I tried to sa> previousl>» what it does not reflect however, is 
there ^^as quite a bit of breadth with which to redirect ;jnds in the 
civil program So if you look carefully at the basic research end. 
vou -see a substantial increase in th^* basic research component 
of civil R&D 

Mr V*>LKMKR Lsn*t jt true though that some of the technologies 
that ,ume out and sonie of the discoveries that come out of civilian 
R&D also' have some military applications sometimes? 

l)r KbYWoitTii. Both vi.a>Si yes. Some come out of civil. Probably 
more come out of defense because it is much larger. 

Mr. VoLKMEK. It does concern me when I look at the figures and 
find the actual dollar «muur.ts* 1081. actually are slightly less than 
n)s2 in nonmilitary R&D. 

Dr Keyworth. I think there is another way of looking at it. 
That is. what j& the most threatened? I think as I tried to say 
today* Amencii's academic institutions* the resources of talent for 
tomorrow* are threatened. 

I think ne are addressint; it. With the kinds of thrusts we have 
\tiA en, if suaamed over a few years, ne \\ill be able to maintain 
Tj.S. leadership and superiority. 

Iio\\ever, I think there is somethinK else in defense. I think we 
have been remits for a long period of time. A bulk of our defense 
modernization activities do appear as defense R&D. 

To estimate sshat their balance should be^ you have to take a 
look ut the ihieat. The threat in the defenj^e area is far more diffi- 
cult to counter than the threat in maintaining an adequate U.S. 
scienct and technology enterprise and to maintain the world's best 
ibr thiU 

Mr 'VuLKMkK Last year the NASA planetary budget seemed to 
mdic<ite a desirt^ to i,hut dg^vn the vvhole planetaiy program, and 
now the Congress tried to mitigate this. 

Thry added funds for planetary 're^arch. This year you have 
added a plaiiet<iO mijssion but* on the other hand, you have tut the 
core researt^h program from i>T}UM million to $15.,"^ milticn. 

What ih your position in reganJ to .*>nport for planetary— corxLin- 
ued planetary programs? 
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I)r Kf.Ywoiuu W*^ did. l<ji>l >van continut^ to support a strong 
plai^ictar> protfrain. Wc muintaiiK^d the (tjlileo misbion, for exam- 
ple, a very expeni^he mi^j^jjon, after much controveri?}. We did ^ay* 
and we have continued to sa>> that we want to 6te a broader pro- 
gram than what ! will state as excessive emphasib on planetary re- 
search alone. 

Now, thi^ nevv nii^ion ii> very ^.i^nificant. Amidst all the furor 
and accusations* we asked the MiuntifiL community to^ee it they 
could con. Uj vith tni^lon^ that could be more frequent and ap- 
preciably less expentiive. 

They took the \enub orbiting experiment* VOIR, and brought it 
from a $SOO-miIlion misi>ion to a ^^;iOO-mi^lion minion called the 
Venus Mapper 

We think we can keep a much more vital program alive in plan- 
etary science with thii> type of approach. The community is excited 
about doing it. and we are excited about supporting it But at the 
same time there have btH2n new thrusts in other areas. 

La^t year we began the gamma ray obj>ervatory, an exciting area 
of a.itronom> ,md a*»troph>i>ics. The i^pace telescope continues to 
maintain the entire technically -oriented component of Americas 
major interest. t . 

Mr. VoLKMtcH. The final question I have—and I know my time 
must be running out- I notice in your statement that it appears 
>ou ha\e come to the conclusion that the No. 4 space shuttle— four 
ijp^icc Jjhuttles IS all we will require to cover all the neceissaty 
(lightti in tht foreseeable future. 

Dr. Kevworth. There has been a lot of careful review as what 
the usage pattern will look Uke in the future. We feel right now we 
have nothing to worry about. 

We htive kept the production line open by acquiring some very 
major components in the nf^M fiw^al yt^ar to the extent of about a 
hundred million doEhir^;. 

The decis^ion a? to 

Mr V01.KMKK. U that to keep open the option of the fifth orbiter? 

Dr KtYWOKTH. The firs;t objective is to make suratbje four 
remain operational. That is why the new components weiVthere. I 
will &ay that, as a second order effectl we ixho note that at least a 
portion of the capability of th*- ai>t»embly line will be retained. The 
r( al bottom line ij> jnd I don't mean to be equivoi^al at all ^i*> that 
we do not foresee at iW\> time, for several yeyry to come, a dire 
need'for a fifth orbiter. 

Mf VoLKMER. Mr. Chairman. ma> 1 ha\e unanimous consent for 
one minute additional? 

The (%tAi«MAN. Yes^. 

Mr, VoLKMKK. That bothers me a little bit. 

Some of uj> feel that to provide tht? number of minions and to 
take care of the possibilities of mishap that could oaur that we 
should look ver^ seriously at this time> and I think we passed from 
Uiht year on the' qi/e^tion of the fifth orbiter* that if we don't get on 
with it the costij later un will be jj^troaomical ^nd be prohibitive. 

I^et's say that 2 years or next yt-ar we decide we want to start a 
fifth orbiter. Will the cost be tremendous as against if we 5>tarted 
last year? 
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Dr. Kt'^Vk4>tHl; l.<*t mv Mvi in> uwii obstTViition At thiis time 
\\ ill l>t' ciiJin^ \VT\ lo usv ont* third uf tht* available shuttli^ 
capaoU>. \W K^u^^ reab/t* that mijNsiun^ hoM* uv^oine ft^wer because 
tht*> ha\e become niort,^ rt?liabk* and Wcaust^ they have become 
niort* mmprehtriisi^t^ 'I'he orij^inal launch bLtiedule was devijsed in 
thi tMflv hi*\t^ntlt^^ \\V Ka\t* isince Wen wr>, very good at qualit} 
cmiEroi and takm^j advc.ntfif^t* ofnt^w technoJof^ies. 

Ill mv uun judgment, I v^ould ^a) I -an literall> i^ee hundreds of 
biUiun^ uf dullarjs of touu* <ippiopriatel,^ bp^^nt Fc'd^ral dollars than 
to acqmrt' tht- fifth moittT at thi» timt It is !^kmpl> uncalled for. I 
think would ha^e to st^e ab!5olutel> draiitic*rflan^fes in the space 
pro^iam, mure than just the crash of one, before we would need a 
filth orbiter 

I think we aie vory much over-^en^ed at the moment. 

Mr VorKMKK Mr. rhairman, ni> time is up. Thank you. 

Mr. Pvtji'A. Mrs Schneider? 

Mrs. ScHNElDEiR. Thank you, Mr. Chairman. 

l)r Ke>\^<jrth, you were mentioning that wc* ^ace a broad spec- 
troni i>\ nt*\v pr(Jblem^ that art' threatening u& and we must, from 
tiiiu* ti> time, be .shifting our priorities. I think we all agree one of 
the pui^u^i'i, of R&D to protect human health and the environ- 
mt*nt 

One oi tlu' tlun^^.^ that ::oncerni^ rne is the EPA has recently 
handle! o\ei tht^jr reiipon!sibilit> for a strategy plan for safe drink 
in^^ waiter and also grou:id \yater initiatives;. 

^The> h<inded <ncr thot iespon!sibilit> to the Cabinet Council on 
Natural Resources and the Environment. 

! wivnder \f >oii could t^labutatt^ on what commitment the execu- 
tive br<m(.ii ^oioii to make to ^n^und water protection and how 
that commitment will be reflected in the budget? 

Dr K^x^wuitTH. N(*t^ciles.s to s;i>. the issue has not been fully re- 
^oSved 

I don't see how u could have b^^en at this point. 

Handing o\cr ^otnetbu.u to a Cabinet Council is> like taking an 
iJssue to the President. Tht* President is the ultimate Chairman of 
liie Cabinet Council process. It is an indication of the matter of 
either complexity or priority. 

As >'ou know, these are both major issuer in the entire environ- 
mert<il aa^nLi. and what it is saying is that we are bringing all the 
jud^nient th.ji we can brin^ to bt^t^, that we have developed 
c^nough facts to have a rea&onable re\ lew, and tliat is where we are 
proceeding rijiht now\ 

I cannot it'll you what exact directions or legislation we are 
Aioin^ to pro[>ost\ but I can certainly si^y if is coming to the abso- 
lute* hi^^hest level of review 

Mrs. S(HNWiJHlc. D<j we have any time lint that the Cabinet 
Cour^cil is establishing for reaching a decision? 

Dr. KK\wt)KrH. I can't offhand give them to you. 7f you would 
likt , 1 can try to fmd them for you and give you a map 

jThe material follows ) 

S\Fh IJhiskinc; VVmfu 
Thv { ibiMH i iiMrts^tl on NiJur^il IW^uk*'s iintl ihr Knwrontm-nl h^is not csL>b- 



Mr^' St MNKiiiKii Thilt v\<jul(i Ik appreciaU-d. 

The gthrr thuiK i wouttl Ukv tu r*ubt' inbufar ah the connection 
between (^n\ iruninental prutt^Ltiun and sUietKX H&D in that I don't 
know if >uu are aware of it or not* but b> the Environmental Pro- 
tection Ai;enc> le^benin^ their ieguiator> requirements on the dib- 
pubiil of ht^Alrdouf^ wabtes in landnitb. we have heard te&timon> 
ovtT the pa*,t >ear that clearly indicates that the private sector is 
bein^ deterred frurn further inve^vmentb in R&D, the teChnolog> is, 
in fact* there tu dispute uf the hazardous wastes, but they are not 
frubtrated in that, the Goxernjnt^nt is diniinibhing the environment 
tal protection requirements tu Liake it eabier for the polluter when* 
in fact, those problem^ v.ould be solved b> science and technology. 

I vi^ould juat like you to be aware of that. 

If yoahave commentSi I would love to hear them. 

Dr Kf.yworth. First of alL we are tryin^j not just within EPA, 
but within NIIL FDAi and so uth to maintain as strong a basis aa 
we can for improved future *^nd present regulatorv iegislatton. It 
does r^Hiuire judgment. We believe we have reached a point where 
We ha\e an e\cessive burden on American society and American 
industry and tliJit there have to be changes. 

The example you have given Ub is une I am familiar with. It is 
an example of how once people and inbtitutionb have accommodat- 
ed a i.jechantbm to react to any regulation, then change .<;quires 
that the> have t reaccommodate to that. It is a natural resistance 
to change. 

You kn^J^^ better than I that the procesb of introducing change in 
Government :ne\ itabl> findb ^ood fraction of society at your door- 
step. 

Mrb SruwEiDKK Ortanily m providing an inceiitive fo' change 
and helpinK Us njove from the low technology to high technology 
bolution to problembi it seems that here i& a good opportunity for 
the Government to bupport the lt?aderbhip thai is being pro\ided b> 
the private sector, and we don't see that happening. 

We see the government taking the opposite direction. 

Dr KMWujtTH. There are many different ways of providing that 
inctntive. For examplei a company that makes monitoring gear 
fmdi^ a different set uf incentive^ attractive than other areas of 
American industry. 

Mi^. S( HNKIDKR. Thank vou. Mr Chairman ^ 

Mr. FtTtitTA. Thank you. Mrs. Schneider 

Mr. MacKay? 

Mr. MacKay. No question^;. Mr. Chairman. 

Mr. Ft^QUA Mr. Reid? 

Mr. Reid. No questions. 

Mr. FtjQUA. Mr MinetaV 

Mr. MiNKi'A. No questiont;» Mr. Chairman. 

Mr FuQCA. Mr. Bateman? 

Mr. Batfman. Dr. Keyworth, bume 'i or i days ago there was an 
account in one of the newspapers of America tagging in the area of 
high cnergv physic^" 

Yuu made some jjassing reference to it m rebpoube to an earlier 
quei^tion. I don't know if you happen to havtfsetn the article, but li^ 
it vour view that this h an area of fiigniflcant national concern in 
usrmb of the Umted States lagging behind the Western European 





Loiiiitn^'s^ ,imi fH'itiaps and probably the Soviets in that 

area? 

It urt' duiiiK aii>thm>^ in wtuit li? b^'ini^; prapobud to address 
that deficiency? 

Dr, Kf:^ WORTH Thank you. I do find it ^igniHcanti not as an area 
where v^e ha\t* the lead, but ai, a s>mbol of the new competi- 
tion tlhit we findint; fn>rn o\et> corner uad esi>entially every 
art^a of our society. 

Yes*, the Europe*mi> do a cumpetitixe capability, and yesi 

thev may ur mdV iuti hii\e made a majur breakthrough that a few 
years* tigu v^uuld rilmui>t tertainly hd\e uaurn'd within the United 

Whrit are wt- doing? This* is an incredibly exciting area of^S^tence 
thtit pt'ihaph I thiak ii> about as creative an area of science as there 
!#, It also Ls an area that has trtidit ion ally received and is continu- 
ing tu re(.ei\e top priurity ui support from the Federal Govern- 
merit. 

Last >ear vte made a 10 percent inci'ease in the support of this 
an-ti htienc^, already pushing a half billion dollars. This year we 
doinK the rsiiiie. But I did say before, and I can't help but men- 
Uoii aj^aiii. that the major prublem^ in thi^ community are not 
funding They^ are institutional. 

We are trying to work as closely as we can with the community 
tu ct^M^lve tho^t\ as ih tht' Department of Energy, which bears the 
primary responsibility. 

.Mr BaikMa^n When you make reference to a significant element 
of the problt^m being institutional, is, this* with your university -re- 
Littfd rei>earch capabilities in this? area a& oppo&sed to federal labora- 
tory investigations in tf e a>'ea? 

Dr, Kf:^worth, It both. It is* definitf^Iy both, perhaps half and 
hali. Let me sa> explkitly ^^hat I mean by institutional is that pri- 
mary decij5iunr> have to be niade in every place, as you vtell know. 

When asked, the community has been willing to come up with a 
?,et of cri^p priorities. And tliey are more important in this area 
thun perhaps in any other field of science. 

The maLnine»> lequired coi>t in the bit lion-dollar range, yet there 
an* onij 1*000 or :i,000 i>Lientistj5 in tliii> field in the country. They 
are difhculi decisions. 

But the n when it comes? doy^n to implementation* it has been dif- 
fiLult io retain a distinction between the mOi>t r«>poni>ible approach 
Ui ai>sure America s leaderslwp versus? making sure all the commu- 
nity h well taken care of and well fed. 

Mr. Batkman. Thank you. 

Ml*. FutiUA. Thank you. Mr. Bateman. 

Dr KeyN^orth, in followup to a question a^ked by Mr. Volkmer 
aU>ut thu filth orbiter, a*. retCnt as the latter part of Januaiy the 
Ondfr Secn*tary of the Air F'orcv was? quoted a^ saying that the Air 
P*urce **upportea the nfth urbiter* provided the funds didn't Come 
out of their budget. 

Does the Air Furc(* still suppurt the Tifth orbiter in li^ht of what 
the final budget decision hasfeen? 

Dr, Kevwukth. Durim; the proi^e^js of review of this* iasue, 1 think 
it became more and more i;lear tu mure and more people the 
defjiree of security we I ad built in I think the Air Force has not 
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been supportive uf tliu ilfth urbiter in the most recent tcnslder- 
utions. 

Mr, Chairman* I must admit that the trdditiunal response of, '\ve 
think your proposal is great as long as it doesn't cost us anything/' 
is pretty comprehensive degree of shallow support, 

Mr. FuquA, Of course^ they never proposed any of that come out 
of their budget and would prefer that all cost^ b^; burne by NASA 
or Somebody else, Thtit is not new. 

Dr. Keyworth. The Department of Defense doeb support approxi- 
mately half of the entire lj,S, space program. 

So that part that has been clearly their purview, they have nev^r 
questioned embracing, 

Mr, FuQUA, 1 was rually speaking of the part— the reimbursable 
part to NASA that they have. Of course, that has been something 
that we had a great deal of dibcu^ion about in the East Cong' in 
the proposal by Senator Schmitt to change the pricing pqIk^ for 
the Air Force, 

That is still, I gather, under review at this time, but I did see a 
quote from the Under Secretary about the fifth orbiter. 

Of course* that is not a new position for themi not having the 
muney come out uf their budget. It was never intended to come out 
of their budget from the beginning. 

Thank you* Dr, Keyworth, We appreciate your b^ing here this 
morning, I a^ain want to commend you and your staff for their co- 
operative spirit that we havu had with this committee uver th^; 
years. We look forward to— — 

Mr, VoLKMEB, Mr Chairman, may 1 say something? 

I %ould like to kiowi Dr, Key^vorth— and we will have others up 
here this afternoon tv go into this— but >ou>mentJoiied— and it is 
true— there is mone> in the budget to keep the lines open on the 
shuttle manufacturers of parts, et cetera- What is the p^irpose of 
this? How long? 

Dr, KKYWoitni. Right now we have a commitment to one year. 
The purpose is to acquire some of the ms^or spare parts that would 
be required if an> of the tfxii>ting four shuttles received an> kind of 
serious damage or failure. It has been the primary objective, 

I mentioned and tried to make clear that a side benefit is that 
for another >ear we retain the option of committing to a future ac- 
qui^itioni because a s*jud part of a portion uf the assembly line dues 
stay alive. 

But theru has been a dearcut deci^on that at this time we do 
not need to procure a fifth orbiter. We feel quite secure in our 
launch services that will be available for some time to come, 

Mr, V^oLKMEB. Has a decision been made then at the ^nd of the 
year that >*ju will no longer be acquiring some of these parts and 
the line will be closed down? 

pr, Kevworth, The decision has been that until the launch load 
projection curve looks different than it does now, we will not 
commit ourselves to buying a fifth orbiter. 

Mr, V'oLKMER. 1 am talking about the lines for a year. You say 
yoii have a commitment to hold the lines op0n for a year? 

Dr, Keyworth, 1 tried to say w/' have no commitment to keep 
the line open for a da>» let alone a year, Whjat we are doing is pur- 
chasing $100 million worth of spare parts. The effort was not to 
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keep t\\v luif open. Thu etYort \vai> to biJ> thoycr part^- It so happens 
tht?> conit? uf( the «anie hne that buildi> the orbiters. We get that. 

At the end of the >eart where will we be? ft depends what we 
choose to do next year, 

Mr VoLKMER. You have made no decisions as far as next year? 

Dr Keyworth. We made no decision to do anything except pro- 
cure those partb. We have not put a fifth orbiter into the 1984 
budget because u'e have no need for h. 

Mr FuQUA- Mr Walgrei^ has a question, 

Mr W^ALGRKN- Dr. Keywortht how directly involved is the Office 
ui Scien^jt and IVhnulogy in the adinini&tratiun b recommendation 
tjf cutft^or the National Bureau of Standards, particularly with re- 
i>pt!ct 16 fire research and building' earthquake rebi^stance efforts of 
the Ftjderal Government? 

Dr. Kl^Wokxh. For ^ariuu^> reabt.'nbt from emergency prepared- 
ne&b through science pulic>t we have had ^ome involvement in 
those decisions. The majutitj uf those deci^ion£^ to reduce funding 
m NBS oiwcurred because the> were in areas where we felt research 
111 the pri^dte sector was being overlapped in a heavy way. 

Mr. Waia.h^n. That would be the justification then for eliminat- 
ing! the million that we spend on the Federal level on basic fire 
tombut>tiun and materials Combustion despite the fact that thi^t 
prvblem tt*ke» isu fiian> li\e& and causes so much property damage? 

Dr KtYWORTH- I can*t testify to the complete reason for why 
those funds were cut. I think the question is not only how impor 
tdfit tlie problem is and I cannot disagree with you in any way 
about the horrurs vf fires- bjt how pertinent the program is and 
how v^e Luii^ider jiis re&earcn in comparison with what is going on 
in the private boUor in the^e ari?ast in materials, underwriters lab- 
oratoriesi and so on. 

[ don't remember if I ever knew the exact details of where other 
efforts were and what went through the decision process there. 

Mr W'AiiURbN. I wonder if it would be proper for me to ask if you 
Lould ha^e humebud> reduce the factors in that decision to writing^ 
partji.u|arl> what >ou saw happening in the private sector that 
would replaa' on an mimtdia\e basis what was being done in fire 
research in particular? 

F>om a personal viewpoint I believe ii is correct to say the ad- 
tiuni^>trati^jji hati been rtatl> batkinji out of mitjvr fire roles that 
have been on the Federal le\erin the pasti particularly with the 
oihnunatLon of the Fire Administration, falling back on the Fire 
A/adenfiy, although there is a certain overlap there- 
/There is also a certain amount that was not overlapped. 

Ni>w, to se^-e the Bureau of Standards eliminatedi reductions are 
vnv thin^, but ehmination of a function is another. I would really 
appreciate seeing in fireat written detail the justification for that 
decision 

Dr KL^>Vi*hTH. We will do that as soon ai> we can and as compre- 
hensively a^ we are able. 
[The material follows:] 

A^ I noted m m> tt'shJiiunv^ hjve t'nujttjjtvd tKret (>rm^Lpl4'h to ^uide the Ad 
inmt^Ufiliun > dt-vihiuii^ on R&D sUjJport Tht: tvnj i^^^ reU-vjinl for prj^^ratius with 
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nt*(H* fijf fVdHul aaitiii It 1*, iht. j>4riuin^ rei>t>unbibilit> to m**kt,' R&D Program 
fuftdin»>t dtMbiuh*! ftithjn lh^^t Jiodfliru*^ uritl m> ufTiti* tJ"t* not nortnallj get ift' 
^ghed in, :>^ch detiitltrd btjJttt't uilot^ulivn dt'Lii>ton> 1 undtrbUnd that fundm,^ fgr 
Hre r^a^nrch ao* nut in the De(>artnii?n* of CymmtrLt? ;> ofi^in^l budt;et hubmih&ion 
to OMB Thus the thnsirieitiun of fire ret^furch supporv \*ds Ati uiXeina^ decision^ 
bus^ primarily on the Department s own priorities 



Mr> Waixjken. Thank you very mucK^ I appreciate that 
Thank you* Mr, Chairman. 

Mr, FuQUA- Again* DV. Keyworthp thank Jt^ou verj^ much for being 
here this morning. We appreciate your testimony* 
The committee will stand adjourned, 
[Whereupon, at 11.13 a,m,, the committee was adjourned,] , 
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